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state of Michigan 
Department of Natural Resources

HAZARDOUS WASTE FACILITY 
OPERATING LICENSE

Name of Licensee: Detrex Corporation, Solvents and Environmental
Services Division

Name of Owner: Detrex Corporation

Name of Operator: Detrex Corporation, Solvents and Environmental
Services Division

Name of Titleholder of Land: Detrex Corporation

Facility Name: Detrex Corporation, Solvents and Environmental Services
Division

Facility Location: 12886 Eaton Avenue, Detroit, Michigan, 48227

EPA Identification Number: MID 091 605 972

Effective Date:

Expiration Date:

Authorized Activities

Pursuant to Michigan's Hazardous Waste Management Act, 1979 P.A. 64, as 
amended (Act 64), and rules promulgated thereunder by the Michigan 
Department of Natural Resources (MDNR), an operating license is issued 
to Detrex Corporation, Solvents and Environmental Services Division 
(hereafter called "the licensee") to operate a hazardous waste storage 
facility located in Detroit, Michigan, at latitude 42° 23' 50" and 
longitude 8S” 10' 22". The licensee is authorized to conduct the 
following hazardous waste management activities:

Storage
K__ Container
X__ Tank
___ Waste Pile
___ Surface

Impoundment

Treatment
___ Tank
___ Surface

Impoundment
___ Incinerator

Other

Disposal
___ Injection Well
___ Landfill
___ Land Application
___ Surface

Impoundment



Applicable Regulations:

The conditions of this license were developed in accordance with the 
applicable provisions of the November 19, 1991, rules under Act 64, as 
amended;

Part 2 
Part 3 
Part 5
R 299.9601 to 

R 299.9611 
R 299.9612 
R 299.9613

R 299.9614 
R 299.9615 
R 299.9616 
R 299.9617 
R 299.9618 
R 299.9619 t( 

R 299.9622

R 299.9623 to 
R 299.9625 

R 299.9626 
R 299.9627 
Part 7 
Part 8

License Approval:

The licensee shall comply with all terms and conditions of this 
license. This license consists of the conditions contained herein 
(including those in any attachments) and the applicable regulations 
contained in R 299.9101 through R 299.11008 as specified in the 
license. Applicable rules are those which are in effect on the date of 
issuance of this license.

This license is based on the information submitted in the revised 
operating license application submitted on June 26, 1991, and any 
subsequent amendments (hereafter referred to as "the application").
The facility shall be constructed and/or operated as specified in the 
application. Any inaccuracies found in this information provides 
grounds for the revocation or modification of this license [see 
R 299.9519(6)] and enforcement action. The licensee shall inform the 
Director of any deviation from or changes in the information in the 
application which would affect the licensee's ability to comply with 
the applicable rules or license conditions.

This license is effective on the date of issuance and shall remain in 
effect for five years from the date of issuance, unless revoked 
(R 299.9519) or continued in effect as provided by the Michigan 
Administrative Procedures Act, 1969 P.A. 306, as amended (Act 306).

Issued this day of 1992,

Roland Harmes, Director
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PART I

STANDARD CONDITIONS

A. TERMINOLOGY
Throughout this license, "Act 64” means Michigan's Hazardous Waste 
Management Act, 1979 P.A. 64, as amended, and "rules" means the 
Administrative Rules for Act 64, as amended. The term "Waste 
Management Division" means the division within the Michigan 
Department of Natural Resources (MDNR) responsible for 
administering Act 64, as amended, and its rules. Throughout this 
license, "Director" means the Director of the Department of 
Natural Resources.

B. EFFECT OF LICENSE

Any treatment, storage, or disposal of hazardous waste not specifi
cally authorized in this license is prohibited. Issuance of this 
license does not convey property rights of any sort or any 
exclusive privilege; nor does it authorize any injury to persons 
or property, any invasion of other private rights, or any 
infringement of federal, state, or local law or regulations; nor 
does it obviate the necessity of obtaining such permits or 
approvals from other units of government as may be required by 
law. Compliance with the terms of this license does not 
constitute a warranty or representation of any kind by the MDNR, 
or a defense to any order issued or any action brought under 
Act 64, Section 106(a) of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) [42 USC 
9606(a)], or any other statutory or common law authority providing 
for the protection of the public health, welfare, or safety, or 
the environment. Each attachment to this license is a part of, 
and is incorporated into, this license and is deemed an 
enforceable part of the license.

C. LICENSE ACTIONS

The filing of a request for a license modification or revocation, 
or the notification of planned changes or anticipated 
noncompliance on the part of the licensee does not stay the 
applicability or enforceability of any license condition.

D. SEVERABILITY
The provisions of this license are severable, and if any provision 
of this license, or the application of any provision of this 
license to any circumstance, is held invalid, the application of 
such provision to other circumstances and the remainder of this 
license shall not be affected thereby.
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E. DUTIES AND REQUIREMENTS

1. Duty to Comply.

(a) The licensee shall comply with Act 64, its rules and all 
conditions of this license.

(b) Any license noncompliance constitutes a violation of 
Act 64 and is grounds for enforcement action, license 
revocation, license modification, or denial of a license 
renewal application.

2. Duty to Reapply. If the licensee wishes to continue an 
activity allowed by this license after the expiration date of 
this license, the licensee shall submit a complete 
application for a new license to the Chief of the Waste 
Management Division at least 180 days before this license 
expires.

3. License Expiration. To the extent consistent with
Section 91(2) of Act 306, MCL 24.291(2), this license and all 
conditions herein will remain in effect beyond the license 
expiration date if the licensee has submitted a timely, 
complete application and, through no fault of the licensee, 
the Director has not issued a new license.

4. Need to Halt or Reduce Activity Not a Defense. It shall not 
be a defense for the licensee in an enforcement action that 
it would have been necessary to halt or reduce the licensed 
activity in order to maintain compliance with the conditions 
of this license.

5. Duty to Mitigate.

(a) The licensee shall take all steps necessary to prevent 
and to correct any threat to, or impact on, the 
environment or human health, welfare, or safety 
resulting from, or that may result from, compliance or 
noncompliance with any condition in this license.

(b) Upon notification from the Director or his or her 
designee that an activity at the facility may present an 
imminent and substantial endangerment to human health or 
the environment, the licensee shall immediately halt 
such activity and conduct other activities as required 
by the Director to eliminate said endangerment. The 
licensee shall not resume the halted activity without 
the prior written approval from the Director.
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6. Proper Operation and Maintenance. The licensee shall at all 
times properly operate and maintain all facilities and 
related appurtenances which are installed or used by the 
licensee to achieve compliance with the conditions of this 
license. Proper operation and maintenance includes: 
effective performance, adequate funding, adequate operator 
staffing and training, and adequate laboratory and process 
controls (including appropriate quality assurance 
procedures). This provision requires the operation of back
up or auxiliary facilities or similar systems only when 
necessary to achieve compliance with the conditions of the 
license.

7. Duty to Provide Information.

(a) The licensee shall furnish to the Director, or any 
authorized representative, including, but not limited 
to, a contractor, within a reasonable time, any 
information that the Director or the authorized 
representative may request to determine:

(i) Whether the management of hazardous waste may
present an imminent and substantial hazard to the 
health of persons or to the natural resources, or 
is endangering or causing danger to public health 
or the environment;

(ii) Whether cause exists for an enforcement action,
license revocation, license modification, denial of 
a license renewal application, or to determine 
compliance with this license.

(b) The licensee shall also furnish to the Director, or any 
authorized representative, upon request, copies of any 
record required to be kept by this license.

8. Inspection and Entry. The licensee shall allow the Director, 
or any authorized representative, including, but not limited 
to, a contractor, upon the presentation of credentials and 
other documents as may be required by law, to:

(a) Enter at reasonable times upon the licensee's facility 
and any other locations where records are required to be 
kept under the conditions of this license;

(b) Have access to and receive copies of, at reasonable 
times, any record required to be kept under the 
conditions of this license;
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(c) Inspect at reasonable times any facilities, equipment 
(including monitoring and control equipment), practices, 
or operations regulated or required under this license; 
and

(d) Sample or monitor, at reasonable times, any substances 
or parameters at any location for the purpose of 
determining:

(i) Whether the management of hazardous waste may
present an imminent and substantial hazard to the 
health of persons or to the natural resources, or 
is endangering or causing danger to public health 
or the environment;

(ii) Whether cause exists for an enforcement action,
license revocation, license modification, denial of 
a license renewal application, or to determine 
compliance with this license.

If samples are taken for analysis, duplicate 
samples and a duplicate of the analytical results 
shall be furnished to the licensee upon request.

9. Monitoring and Records.

(a) Samples and measurements taken by the licensee for the 
purpose of monitoring shall be representative of the 
monitored activity. The method used to obtain a 
representative sample of the waste to be analyzed shall 
be the appropriate method from Appendix I of 40 CFR Part 
261. Laboratory methods used by the licensee shall be 
those specified in Test Methods for Evaluating Solid 
Waste: Physical/Chemical Methods SW-846 fl986'> or an 
equivalent method included in any attachment to this 
license. Alternate methods for obtaining a 
representative sample or for alternate test methods may 
be used if approved in writing by the Director.

(b) The Director reserves authority to require specific 
monitoring for hazardous wastes or hazardous waste 
constituents in addition to those requirements detailed 
in this license, if the Director finds that additional 
monitoring is needed to demonstrate compliance with this 
license. Act 64, its rules, and any other applicable 
laws or rules.

(c) The licensee shall submit the results of all 
environmental monitoring required by this license in the 
form of an Environmental Monitoring Report to the Chief
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of the Waste Management Division within 60 days of 
sample collection or within 7 days of receipt of the 
analytical results, whichever is sooner. In addition, 
the licensee shall submit results of air monitoring to 
the Wayne County Health Department, Air Pollution 
Control Division.

(d) The licensee shall provide environmental monitoring 
information or data which it generates to any person 
requesting such information or data. Such information 
or data shall be made available on the same day the 
licensee forwards this information to the Chief of the 
Waste Management Division and to the Wayne County Air 
Pollution Control Division.

(e) If the licensee conducts any additional environmental 
sampling or analysis beyond that required by this 
license, the results of such sampling or analysis shall 
be reported in accordance with Condition I.E.9.(c) of 
this license. Such increased frequency shall also be 
indicated in the Environmental Monitoring Report.

(f) The licensee shall preserve and retain all records and 
documents relating to this license, including, but not 
limited to, all monitoring information, including all 
calibration and maintenance records and all original 
strip chart recordings for continuous monitoring 
instrumentation, copies of all reports and records 
required by this license, and records of all data used 
to complete the application for this license for a 
period of at least three years from the date of the 
sample, measurement, report, or record. The licensee 
shall notify the Director, in writing, at least 90 days 
prior to the destruction of such records and documents, 
and, upon request by the Director, the licensee shall 
deliver all such records and documents to the Director. 
This period may be extended by the Director at any time 
and is automatically extended during the course of any 
unresolved enforcement action regarding this facility.

(g) Records of monitoring information shall specify:

(i) The dates, exact place, and times of sampling or 
measurements;

(ii) The individuals who performed the sampling or 
measurements;

(iii) The dates analyses were performed;
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(iv) The analytical techniques or methods used; and 

(v) The results of such analyses.

10. Facility Modifications. The licensee shall give notice to 
the Chief of the Waste Management Division as soon as 
possible prior to any physical modifications to the licensed 
facility. In accordance with R 299.9519, the licensee shall 
request and obtain a license amendment prior to undertaking 
any modifications to the facility. The licensee shall obtain 
a construction permit prior to expanding, enlarging, or 
altering the facility.

11. Anticipated Noncompliance. The licensee shall give advance 
notice to the Chief of the Waste Management Division as soon 
as the licensee becomes aware of any changes or activity in 
the licensed facility which may result in noncompliance with 
license requirements.

12. Transfer of License. In accordance with R 299.9522, the 
licensee shall obtain the approval of the Director, by a 
modification to the license, prior to transferring ownership 
or operation of the facility to another person. In addition, 
the licensee shall comply with the requirements of R 299.9605 
when transferring the ownership of the facility. The new 
owner/operator shall not accept hazardous waste at the 
facility unless the license modification has been issued by 
the Director.

13. Reporting of Noncompliance.

(a) The licensee shall immediately report to the Director 
any noncompliance with the license that may endanger 
human health or the environment. The licensee shall 
fulfill this reporting requirement by immediately 
contacting the Chief of the Waste Management Division at 
517-373-2730, if the noncompliance occurs during the 
period 8:00 a.m. to 5:00 p.m., Monday through Friday, 
except State holidays, or by calling the Department of 
Natural Resources Pollution Emergency Alerting System 
(PEAS) at 1-800-292-4706 during all other times. This 
report shall include the following:

(i) Information concerning the release or discharge of 
any hazardous waste or hazardous waste constituent 
which may endanger public drinking water supplies 
or the environment.

(ii) Information concerning the release or discharge of 
any hazardous waste or hazardous waste constituent.
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(iii)

or of a fire or explosion at the facility, which 
could threaten the environment or human health.

A description of the occurrence and its cause, 
including:

(A) Name, address, and telephone number of the 
owner or operator;

(B) Name, address, and telephone number of the 
facility;

(C) Date, time, and type of incident;

(D) Name and quantity of materials involved;

(E) The extent of injuries, if any;

(F) An assessment of actual or potential hazard to 
the environment and human health where this is 
applicable; and

(G) Estimated quantity and disposition of 
recovered material that resulted from the 
incident.

(b) The licensee shall also follow-up the verbal report by 
providing a written report to the Chief of the Waste 
Management Division within five days of the time the 
licensee becomes aware of the circumstances. The 
written report shall contain all of the information in 
Condition I.E.13.(a)(iii) of this license along with a 
description of the noncompliance and its cause; the 
periods of noncompliance (including exact dates and 
times); whether the noncompliance has been corrected 
and, if not, the anticipated time it is expected to 
continue; and steps taken or planned to reduce, 
eliminate, and prevent recurrence of the noncompliance 
and when those activities occurred or will occur. The 
licensee need not comply with the five day written 
notice requirement if the Chief of the Waste Management 
Division waives the requirement and the licensee submits 
a written report containing this information within 15 
days of the time the licensee becomes aware of the 
circumstances.

14. Other Noncompliance. The licensee shall report all other 
instances of noncompliance not otherwise required to be 
reported above, at the time monitoring reports required by 
this license are submitted or within 30 days, whichever is
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sooner. The reports shall contain the information listed in 
Condition I.E.13. of this license.

15. Other Information. Whenever the licensee becomes aware that 
he/she failed to submit any relevant facts in the license 
application, or submitted incorrect information in a license 
application or in any report to the Director, the licensee 
shall promptly submit such facts or information.

16. Public Utility Notification. The licensee shall notify any 
public utility of any excavation, tunneling, or discharging 
of explosives or demolition of buildings that may affect the 
utility's facilities in accordance with Act 53 of the Public 
Acts of 1974, MCL 460.701 to 460.718, and comply with each of 
the requirements of that Act.

ENVIRONMENTAL AND HUMAN HEALTH STANDARDS

The licensee shall operate the facility in a manner that will
prevent all of the following:

1. Endangerment or damage to human health, welfare, or the 
environment.

2. Violations of the federal Clean Water Act or the Michigan 
Water Resources Commission Act, 1929 P.A. 245, as amended.

3. Air emissions in violation of the federal Clean Air Act or 
the Michigan Air Pollution Act, 1965 P.A. 348, as amended.

4. Exposure of humans or the environment to harmful quantities 
of hazardous waste or hazardous waste constituents.

5. Pollution, impairment, or destruction of the natural 
resources of the state.

SIGNATORY REQUIREMENT

The licensee shall insure that all reports required by this 
license or other information requested by the Director are signed 
by a responsible corporate officer. A responsible corporate 
officer means (i) a president, secretary, treasurer, or vice 
president of the corporation in charge of a principal business 
function, or any other person who performs similar policy or 
decision-making functions for the corporation, or (ii) the manager 
of one or more manufacturing, production, or operating facilities 
employing more than 250 persons or having gross annual sales or 
expenditures exceeding $25 million, if authority to sign documents 
has been assigned or delegated to the manager in accordance with 
corporate procedures, or (iii) by a duly authorized representative
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of the corporation. A person is a duly authorized representative 
of the corporation only if:

1. The authorization is made in writing by a principal executive 
officer of at least the level of vice president.

2. The authorization specifies either an individual or a 
position having responsibility for overall operation of the 
regulated facility or activity.

3. The written authorization is submitted to the Director.

H. DOCUMENTS TO BE MAINTAINED AT FACILITY SITE

The licensee shall maintain at the facility, until closure is 
completed and certified by an independent registered professional 
engineer, the following documents and amendments required by this 
license:

1. Waste analysis plan.
2. Inspection schedules.
3. Personnel training documents and records.
4. Contingency plan.
5. Closure plan.
6. Cost estimate for facility closure.
7. Up-to-date closure financial assurance instrument(s).
8. Operating log.
9. Site security plan.

10. Facility engineering plans and specifications.
11. Recordkeeping procedures.
12. Up-to-date liability insurance instrument or financial test.
13. Environmental monitoring sampling and analysis plans.
14. Environmental monitoring data and statistical records.
15. Preventative procedures (personnel protection plan).
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PART II

GENERAL FACILITY CONDITIONS

A. DESIGN AND OPERATION OF FACILITY

The licensee shall maintain and operate the facility to minimize 
the possibility of a fire, explosion, or any sudden or non-sudden 
release of any hazardous waste constituents to the environment, 
including air, soil, or waters of the state which could threaten 
human health or welfare or the environment.

B. REQUIRED NOTICE

1. The licensee shall notify the Director in writing at least 
four weeks in advance of the date the licensee expects to 
receive hazardous waste from a foreign source. Notice of 
subsequent shipments of the same waste from the same foreign 
source in the same calendar year is not required. When 
receiving such hazardous waste, the licensee shall comply 
with applicable laws, including, but not limited to, any 
treaties or other agreements entered into between the country 
in which the foreign source is located and the United States.

2. When the licensee is to receive hazardous waste from an off
site source (except where the licensee is also the 
generator), he must inform the generator in writing that he 
has the appropriate license for, and will accept, the waste 
the generator is shipping. The licensee must keep a copy of 
this written notice as part of the operating log (see 
Condition II.J.l.).

C. GENERAL WASTE ANALYSIS

The licensee shall follow the procedures described in the attached 
waste analysis plan. Attachment 1 of this license.

D. SECURITY

The licensee shall comply with the security requirements of 
R 299.9605 and 40 CFR §264.14, which is adopted by reference in 
R 299.11003.

GENERAL INSPECTION REQUIREMENTS

1. The licensee shall follow the inspection schedule.
Attachment 2 of this license. The licensee shall remedy any 
deterioration or malfunction of equipment or structures which 
the inspection reveals and make these corrections on a 
schedule which ensures that the condition does not and will
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not threaten human health or welfare or the environment.
Where a hazard is imminent or has already occurred, full 
remedial action must be taken immediately, but in any event, 
full remedial action shall be taken within a reasonable time. 
The licensee shall record inspections in an inspection log or 
summary and keep these records for at least three years from 
the date of inspection. The licensee shall notify the 
Director, in writing, at least 90 days prior to the 
destruction of such records and documents, and, upon request 
by the Director, the licensee shall deliver all such records 
and documents to the Director. The records shall include:

(a) The date and time of the inspection;
(b) The name of the inspector;
(c) A notation of the observations made; and
(d) The date and nature of any repairs or other remedial 

actions.

2. The licensee shall inspect the cargo portion of each
waste-hauling vehicle to verify that it is empty of hazardous 
waste before the vehicle leaves the facility. Records of all 
such inspections shall be maintained by the licensee for a 
period of six months after the inspection was made. If an 
inspection reveals that waste remains in the vehicle, the 
licensee shall take all steps necessary to assure that the 
waste is removed from the vehicle before it leaves the 
facility. Inspection and waste removal shall be accomplished 
only in accordance with the procedures in the inspection 
schedule. Attachment 2 of this license. This inspection 
requirement shall not apply to vehicles transporting waste 
that has been rejected, or waste that is manifested to 
another hazardous waste management facility.

F. PERSONNEL TRAINING

The licensee shall conduct personnel training as required by 
Act 64 and its rules. This training program shall follow the 
attached outline. Attachment 3 of this license. The licensee 
shall maintain training documents and records as required by 
R 299.9605 and 40 CFR §264.16(d), Which is adopted by reference in 
R 299.11003.

G. PREPAREDNESS AND PREVENTION

1. Required Equipment. At a minimum, the licensee shall equip 
the facility with the equipment set forth in the contingency 
plan. Attachment 4 of this license.

2. Testing and Maintenance of Equipment. The licensee shall 
test and maintain the equipment specified in Condition
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II.G.l. of this license to assure its proper operation in 
time of emergency.

3. Access to Communications or Alarm System. The licensee shall 
maintain access to the communications or alarm system as 
required by R 299.9606 and 40 CFR §264.34, which is adopted 
by reference in R 299.11003.

4. Required Aisle Space. At a minimum, the licensee shall 
maintain aisle space as required by R 299.9606 and 40 CFR 
§264.35, which is adopted by reference in R 299.11003.

5. Arrangements with Emergency Response Teams. The licensee 
shall attempt to make arrangements for emergency services 
with state and local authorities as required by R 299.9606 
and 40 CFR §264.37, which is adopted by reference in
R 299.11003. If state or local officials refuse to enter 
into the preparedness and prevention arrangements with the 
licensee, the licensee must document this refusal in the 
operating log.

H. CONTINGENCY PLAN

1. Implementation of Plan. The licensee shall immediately 
implement the contingency plan. Attachment 4 of this license, 
and follow the emergency procedures described in R 299.9607 
and 40 CFR §264.56 whenever there is a fire, explosion, or 
release of hazardous waste or hazardous waste constituents 
which threatens or could threaten human health or welfare or 
the environment. The provisions of 40 CFR §264.56 are 
adopted by reference in R 299.11003.

2. Copies of Plan. The licensee shall provide copies of the 
contingency plan as required by R 299.9607 and 40 CFR 
§264.53, which is adopted by reference in R 299.11003.

3. Amendments to Plan. The licensee shall annually review and 
revise as necessary, the contingency plan, in accordance with 
R 299.9607 and 40 CFR §264.54, which is adopted by reference 
in R 299.11003. All proposed revisions to the contingency 
plan shall be submitted to the Director for approval. If 
approved, the revisions shall become part of this operating 
license.

4. Emergency Coordinator. The licensee shall comply with the 
requirements of R 299.9607 and 40 CFR §264.55, concerning the 
emergency coordinator. The provisions of 40 CFR §264.55 are 
adopted by reference in R 299.11003.
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I. MANIFEST SYSTEM

1. The licensee shall comply with the manifest requirements of 
R 299.9304, R 299.9305, and R 299.9608.

J. RECORDKEEPING AND REPORTING

1. Operating Log fRecordK The licensee shall maintain a 
written operating log at the facility in accordance with 
R 299.9609.

2. Biennial Report. The licensee shall comply with the biennial 
report requirements of R 299.9610.

K. CLOSURE

3.

4.

Performance Standard. The licensee shall close and partially 
close the facility in accordance with the closure plan. 
Attachment 5 of this license, R 299.9613 and 40 CFR §264.111, 
which is adopted by reference in R 299.11003, and all other 
applicable requirements of this license, and all other 
applicable laws.

Amendments to Closure Plan. The licensee shall amend the 
closure plan if, at any time during the active life of the 
facility, proposed changes in operation or facility design 
will affect the closure plan, increase closure costs, or 
whenever there is a change in the expected year of closure. 
The licensee shall not implement the proposed changes unless 
the amended closure plan is approved by the Director and all 
other necessary approvals have been obtained.

The licensee shall submit a proposed amended copy of the 
closure plan to the Director at the same time a license 
modification is requested.

Notification of Closure. The licensee shall notify the 
Director at least 45 days prior to initiating closure.

Time Allowed for Closure. After receiving the final volume 
of hazardous waste, the licensee shall remove from the site 
all hazardous waste in accordance with the schedule specified 
in the closure plan. Attachment 5 of this license. After 
receiving the final volume of hazardous waste, the licensee 
shall complete final closure activities in accordance with 
the schedule specified in the closure plan. Attachment 5 of 
this license.
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5. Disposal or Decontamination of Equipment.. During final or 
partial closure, the licensee shall properly dispose or 
decontaminate all contaminated facility equipment, structures, 
and soil.

6. Certification of Closure. When closure or partial closure is 
complete, the licensee shall submit to the Director, within 
60 days, certification both by the owner or operator and by 
an independent registered professional engineer that the 
facility has been closed or partially closed in accordance 
with the approved closure plan.

COST ESTIMATE FOR FACILITY CLOSURE

1. The licensee's current closure cost estimate, prepared in 
accordance with R 299.9702(1) and 40 CFR §264.142(a), 
which are adopted by reference in R 299.11003, is specified 
in Attachment 6 of this license.

2. The licensee shall adjust the closure cost estimate for 
inflation within 60 days prior to the anniversary of the date 
of the establishment of the financial instrument used to 
demonstrate financial assurance as required by R 299.9702(1) 
and 40 CFR §264.142(b), which are adopted by reference in
R 299.11003. If the financial instrument used is the 
financial test, the licensee shall adjust the closure cost 
estimate for inflation within 30 days after the close of the 
firm's fiscal year. Whenever the current cost estimate 
increases to an amount greater than the current value of the 
associated financial instrument for reasons other than 
inflation, the licensee shall, within 60 days, increase the 
value of the instrument to an amount at least equal to the 
adjusted cost estimates. Evidence of such increases must be 
submitted to the Chief of the Waste Management Division 
during the 60 day period.

3. The licensee shall revise the closure cost estimate whenever 
there is a change in the facility's closure plan, as required 
by R 299.9702(1) and 40 CFR §264.142(c), which are adopted by 
reference in R 299.11003.

4. The licensee shall keep at the facility the latest closure 
cost estimates as required by R 299.9702(1) and 40 CFR 
§264.142(d), which are adopted by reference in R 299.11003.

FINANCIAL ASSURANCE FOR FACILITY CLOSURE

1. The licensee shall provide and continuously maintain a 
closure financial assurance; instrument approved by the 
Director in at least the amount of the cost estimates
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required by Condition II.L. of this license. The licensee 
shall submit all proposed changes in financial assurance 
instruments to the Director and obtain his approval prior to 
implementation. In addition, the licensee shall maintain 
copies at the facility and shall make these documents 
available for inspection upon request from a MDNR 
representative.

2. The licensee shall provide the Chief of the Waste Management 
Division with a signed original of an approved renewal or 
replacement closure financial assurance instrument 60 days 
prior to the expiration date of the current instruments. 
Failure to provide such documentation is a violation of this 
license and shall be cause for the Director to access all 
funds provided in any financial instrument not renewed in 
accordance with this condition and to initiate revocation of 
this license.

LIABILITY REQUIREMENTS

The licensee shall continuously maintain liability coverage for 
sudden and accidental occurrences as required by R 299.9710, 
except as otherwise allowed by that rule.

INCAPACITY OF OWNERS OR OPERATORS, GUARANTORS, OR FINANCIAL 
INSTITUTIONS

1. The licensee shall notify the Director by certified mail of 
the commencement of a voluntary or involuntary proceeding 
under Title 11 (Bankruptcy), U.S. Code, naming the licensee 
as debtor, within 10 days after commencement of the 
proceeding.

2. A licensee who fulfills the requirements of Act 64 and its 
rules by obtaining a trust fund, surety bond, letter of 
credit, certificate of deposit, or insurance policy shall be 
deemed to be without the required financial assurance or 
liability coverage in the event of bankruptcy of the trustee 
or issuing institution, or a suspension or revocation of the 
authority of the trustee institution to act as trustee or of 
the institution issuing the surety bond, letter of credit, 
certificate of deposit, or insurance policy to issue such 
instruments. The licensee shall establish other financial 
assurance or liability coverage within 60 days after such an 
event.
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PART III

CONDITIONS FOR STORAGE IN CONTAINERS

COVERAGE OF LICENSE

1. The hazardous waste container storage area shown on Drawing 
7-3 is covered by this license. Any expansion or enlargement 
beyond the facility boundary shown on Drawings 7-1 and 7-2 or 
beyond the 8,250 gallon storage design capacity requires a 
construction permit from the Director.

2. Drawings 7-1, 7-2, 7-3, and 7-4 are incorporated into this 
license as Attachment 7.

B. WASTE IDENTIFICATION AND QUANTITY

1. The licensee may store no more than a total volume of 
8,250 gallons of the hazardous wastes listed in 
Attachment 8 in a maximum of 150 55-gallon containers, or an 
equivalent volume in other size containers, at the facility, 
subject to the terms of this license.

C. CONTAINER STORAGE TIME LIMIT

1. The licensee shall not store any container of hazardous waste 
for more than one year at the facility prior to the recycling 
of its contents on-site or shipment off-site to another 
appropriately licensed hazardous waste treatment or disposal 
facility.

2. The licensee shall maintain an accurate inventory of the 
wastes stored in containers, including the dates on which 
each container is received and either recycled on-site or 
shipped off-site to another appropriately licensed hazardous 
waste treatment or disposal facility.

D. CONDITION OF CONTAINERS

If a container holding hazardous waste is not in good condition 
(e.g., severe rusting, apparent structural defects) or if it 
begins to leak, the licensee shall transfer the hazardous waste 
from such container to a container that is in good condition, or 
otherwise manage the waste in compliance with the conditions of 
this license.
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E. COMPATIBILITY OF WASTE WITH CONTAINERS

The licensee shall assure that the ability of the containers to 
contain the waste is not impaired as required by R 299.9614 and 
40 CFR §264.172, which is adopted by reference in R 299.11003.

F. MANAGEMENT OF CONTAINERS

1. The licensee shall keep all containers holding hazardous 
waste closed during storage except when it is necessary to 
add or remove waste, and shall not open, handle, or store 
containers in a manner which may rupture the containers or 
cause them to leak, as required by R 299.9614 and 40 CFR 
§264.173, which is adopted by reference in R 299.11003.

2. The licensee is prohibited from storing containers of 
hazardous waste in locations at the facility other than the 
hazardous waste container storage area referenced in 
condition III.A.l.

3. The licensee shall place containers into the hazardous waste 
container storage area only in accordance with the 
configuration shown in Drawing 7-4 in Attachment 7 of this 
license or an alternate configuration approved by the Chief 
of the Waste Management Division.

4. The licensee shall not stack containers of hazardous waste 
greater than two high.

G. CONTAINMENT

The licensee shall operate and maintain the containment system in 
accordance with the requirements of R 299.9614 and 40 CFR 
§264.175, which is adopted by reference in R 299.11003, and the 
attached plans and specifications. Attachment 7 of this license.

H. LABELING OF CONTAINERS

1. The licensee shall ensure that each container of hazardous 
waste is labeled or marked clearly with the words "Hazardous 
Waste" and the hazardous waste number, as required by
R 299.9614, and the date it was accepted for storage so that 
compliance with the one year storage limit can be assessed. 
The labels on each container shall be clearly visible for 
inspection.

2. The licensee shall clearly mark each container of land 
disposal restricted waste to identify its contents and the
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date it was accepted for storage, as required by R 299.9627 
and 40 CFR §268.50(a)(2)(i), which is adopted by reference in 
R 299.11003.

I. DISPOSITION OF ACCUMULATED LIQUIDS
The licensee shall remove all liquids accumulated in the 
containment system within 24 hours of detection and manage the 
liquids in accordance with the requirements of R 299.9614(1)(a) 
and 40 CFR §264.175(b)(5), which is adopted by reference in 
R 299.11003, and as specified in Attachments 4 and 9 of this 
license.
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PART IV

CONDITIONS FOR STORAGE IN TANKS

A. COVERAGE OF LICENSE
1. The hazardous waste storage tanks shown on Drawings 7-5, 7-6, 

and 7-7 are covered by this license. Any expansion or 
enlargement beyond the facility boundary shown on 
Drawings 7-1 and 7-2 or beyond the 5,500 gallon tank storage 
design capacity requires a construction permit from the 
Director.

2. Drawings 7-1, 7-2, 7-5, 7-6, and 7-7 are incorporated into 
this license as Attachment 7.

B. STORED WASTE IDENTIFICATION AND QUANTITY

1. The licensee may store no more than a total volume of
1,900 gallons in Tank 12 and 3,600 gallons in Tank 22 of the 
hazardous wastes listed in Attachment 8 in the tanks 
identified as Tanks 12 and 22 in Attachment 7, subject to the 
terms of this license.

C. DESIGN, CONTAINMENT AND ASSESSMENT OF TANK SYSTEMS
The licensee shall operate and maintain all tanks and associated 
appurtenances, including piping and secondary containment 
structures, in accordance with the applicable requirements of 
R 299.9615 and 40 CFR §264.192, §264.193, and §264.194, which are 
adopted by reference in R 299.11003, and the attached plans and 
specifications. Attachment 7 of this license.

D. GENERAL OPERATING REQUIREMENTS
1. As required by R 299.9615 and 40 CFR §264.194(a), which is 

adopted by reference in R 299.11003, the licensee shall not 
place hazardous wastes or treatment reagents in a tank system 
if they could cause the tank, its ancillary equipment, or the 
containment system to rupture, leak, corrode, or otherwise 
fail.

2. The licensee shall use appropriate controls and practices to 
prevent spills and overflows from tank or containment 
systems, as required by R 299.9615 and 40 CFR §264.194(b), 
which is adopted by reference in R 299.11003, by methods 
specified in Attachment 10 of this license.
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3. The licensee shall immediately remove from service any tank
system or containment system from which there has been a leak 
or spill, or which is unfit for use, and shall comply with 
the requirements of R 299.9615 and 40 CFR §264.196, which is 
adopted by reference in R 299.11003.

E. PROHIBITION ON STORING OR TREATING REACTIVE WASTES OR MATERIALS IN 
TANK SYSTEMS

The licensee is prohibited from storing or treating reactive 
wastes or materials in tank systems at the facility.

F. PROHIBITION ON STORING OR TREATING INCOMPATIBLE WASTES OR 
MATERIALS

The licensee is prohibited from placing incompatible wastes in the 
same tank system or placing hazardous waste in a tank system that 
previously held an incompatible waste or material.

G. INVENTORY AND RECORDKEEPING REQUIREMENTS

1. The licensee shall maintain an accurate inventory of the 
hazardous waste stored in tanks, including the date on which 
the contents of the tank are processed.

2. The licensee shall label tanks in accordance with the 
provisions of NFPA Standard No. 704 as required by
R 299.9615(4).

3. The licensee shall clearly mark each tank containing land 
disposal restricted waste to identify its contents, the 
quantity of each hazardous waste received, and the date each 
period of accumulation begins, or record such information in 
the facility operating record, as required by R 299.9627 and 
40 CFR §268.50(a)(2)(ii), which is adopted by reference in
R 299.11003.

4. The licensee shall not store any hazardous waste in tanks for 
more than one year prior to recycle of the waste on-site or 
shipment of the waste to another appropriately licensed waste 
management facility.

H. DISPOSITION OF LIQUIDS ACCUMULATED IN CONTAINMENT SYSTEM

The licensee shall remove spilled or leaked waste and accumulated 
precipitation from the secondary containment system within 24 
hours of detection and manage the collected material in accordance 
with the requirements of R 299.9615(1) and 40 CFR §264.193(b)(4), 
which is adopted by reference in R 299.11003, and the procedures 
in Attachments 4 and 9 of this license.



MID 091 605 972 Page 21 of 28 
DRAFT - 3/92

I. COMPLIANCE WITH AIR EMISSION AND WASTE MANAGEMENT REQUIREMENTS FOR 
STORAGE AND TREATMENT IN TANKS

The licensee shall comply with the applicable air emission and 
waste management requirements for hazardous waste storage and 
treatment in tanks as specified in Conditions VI.C. of this 
license.
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PART V

ENVIRONMENTAL MONITORING CONDITIONS 

A. AMBIENT AIR MONITORING PROGRAM

1. The licensee shall conduct ambient air monitoring in 
accordance with R 299.9611(2)(b) and the program specified in 
Attachment 11 of this license.

2. The licensee shall report ambient air monitoring results as 
required by Condition I.E.9.(c) of this license.
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PART VI

CONDITIONS FOR AIR EMISSIONS

B.

COVERAGE OF LICENSE

The hazardous waste management equipment and air pollution 
control equipment regulated by the Wayne County Health Department, 
Air Pollution Control Division (WCAPCD), and by this license is:

1. Hazardous Waste Storage Tank Number 12 
(WCAPCD Permit Number C-7031)

2. Hazardous Waste Storage Tank Number 22 
(WCAPCD Permit Number C-7032)

3. Carbon Adsorption System (WCAPCD Permit Number C-8644)

GENERAL CONDITIONS

1. Not more than 30 days after completion of the installation of
the equipment listed in Condition VI.A. of this license (the 
emission sources), the licensee shall apply, in writing, for 
WCAPCD Certificates of Operation. Written application shall 
be sent to: Mr. Michael Maillard, Chief, Enforcement
Services, Wayne County Department of Health, Air Pollution 
Control Division, 640 Temple Street, Suite 700, Detroit, 
Michigan 48201-2558.

2. Trial operation of the emission sources shall be allowed for 
90 days, provided such operation is in compliance with all of 
the terms and conditions contained in the WCAPCD Installation 
Permits. If a Certificate of Operation has not been issued 
for an emission source prior to the expiration of the trial 
operation period, an extension of trial operation may be 
requested of the WCAPCD Director.

3. Operation of an emission source shall permanently cease upon 
denial of the Certificate of Operation by the WCAPCD. Denial 
of a Certificate of Operation is an appealable action 
pursuant to Section 1401(A) of the Wayne County Air Pollution 
Control Ordinance, as amended.

4. The licensee shall demonstrate compliance with all WCAPCD 
regulation requirements and with all other applicable state 
and federal regulation requirements and with all general and 
special conditions of the Installation Permits prior to 
issuance of any Certificate of Operation.
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5. The licensee shall not reconstruct, alter, modify, expand, or 
relocate the emission sources unless plans, specifications, 
and an application for an Installation Permit are submitted 
to and approved by the WCAPCD.

6. No emission source shall be operated for any other purpose or 
in any other manner than that for which the WCAPCD 
Installation Permit was approved and for which a WCAPCD 
Certificate of Operation has been issued, unless otherwise 
authorized in writing by the WCAPCD. Such emission source 
shall also be maintained in a state of good repair.

7. Operation of the emission sources shall not result in the 
emission of an air contaminant which causes injurious effects 
to human health or safety, animal life, plant life of 
significant value or property, or which causes unreasonable 
interference with the comfortable enjoyment of life and 
property.

8. Operation of the emission sources shall not interfere with 
the attainment or maintenance of the air quality standard for 
any air contaminant.

9. operation of the emission sources shall not result in 
significant deterioration of air quality.

10. The licensee shall provide notification of any abnormal 
conditions or malfunction of process or control equipment 
covered by this license, resulting in emissions in violation 
of the WCAPCD requirements or of any air permit conditions 
for more than two hours, to the Enforcement Section of the 
WCAPCD. Such notice shall be made as soon as reasonably 
possible, but not later than 9:00 a.m. of the next working 
day. The licensee shall also, within 10 days, submit to the 
WCAPCD Enforcement Section and to the Chief of the Waste 
Management Division, a written detailed report, including 
probable causes, duration of violation, remedial action 
taken, and the steps which are being undertaken to prevent a 
reoccurrence.

11. Approval of air permit applications by WCAPCD does not exempt 
the licensee from complying with any future regulations which 
may be promulgated.

12. Approval of air permits by WCAPCD does not obviate the 
necessity of obtaining such permits or approvals from other 
units of government as required by law.
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13. The licensee shall notify any public utility of any 
excavation, tunneling and discharging of explosives or 
demolition of buildings which may affect said utility's 
facilities in accordance with 1974 P.A. 53, as amended, being 
sections 460.701 to 460.718 of the Michigan Compiled Laws and 
comply with each of the requirements of that Act.

14. The restrictions and conditions of the Installation Permits 
shall apply to any person or legal entity which now or shall 
hereafter own or operate the emission sources for which the 
Installation Permits are issued. Any new owner or operator 
shall immediately notify the Director of the WCAPCD 
Enforcement Section, in writing, of such change in ownership 
or principal operator status of the emission sources.

15. If the installation, reconstruction, relocation, or 
alteration of the emission sources for which WCAPCD permits 
have been approved has not commenced within, or has been 
interrupted for, 18 months, these permits shall become void 
unless otherwise authorized by the WCAPCD.

C. SPECIAL CONDITIONS

1. Emissions of volatile organic compounds (VOCs) from the 
solvent reclaiming process shall not exceed 0.218 pounds per 
ton of reclaimed solvent nor 2.60 pounds per hour, based on 
trichloroethylene, and based on a minimum of 95 percent 
removal of VOC from the process exhaust gases.

2. Emissions of methylene chloride from the solvent reclaiming 
process shall not exceed 0.378 pounds per ton of reclaimed 
solvent nor 4.09 pounds per hour, based on a minimum of 95 
percent removal of methylene chloride from the process 
exhaust gases.

3. Emissions of trichloroethylene from the solvent reclaiming 
process shall not exceed 0.218 pounds per ton of reclaimed 
solvent nor 2.60 pounds per hour, based on a minimum of 95 
percent removal of trichloroethylene from the process 
exhaust gases.

4. Emissions of tetrachloroethylene from the solvent reclaiming 
process shall not exceed 0.180 pounds per ton of reclaimed 
solvent nor 2.37 pounds per hour, based on a minimum of 95 
percent removal of tetrachloroethylene from the process 
exhaust gases.

5. Total combined emissions of methyl chloroform from the 
solvent reclaiming process shall not exceed 0.265 pounds per 
ton of reclaimed solvent nor 2.85 pounds per hour, based on a
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minimum of 95 percent removal of methyl chloroform from the 
process exhaust gases.

6. Emissions from this process shall not exceed 150 odor units 
per cubic foot of exhaust gas.

7. The licensee shall not process more than 46,800 gallons per 
day, or 17.1 million gallons per year, of spent halogenated 
solvents.

8. The licensee shall not reclaim more that 8.37 million gallons 
of methylene chloride as product per year.

9. The licensee shall not reclaim more than 7.89 million gallons 
of trichloroethylene as product per year.

10. The licensee shall not operate the solvent recovery process 
unless all process tanks, storage tanks, and distillation 
units are exhausted to the carbon adsorption system and the 
adsorption system is operating properly.

11. The licensee shall install and maintain equipment to indicate 
the occurrence of breakthrough in the carbon adsorption 
system.

12. Prior to the occurrence of breakthrough from the carbon bed 
in service, that bed shall be regenerated and all process 
exhaust gases directed to the other carbon bed in the 
adsorption system.

13. The licensee shall not process any materials other than those 
listed in Attachment 8 of this license without prior 
notification to, and approval by, WCAPCD.

14. The carbon adsorption system shall be exhausted unobstructed 
vertically upward from a stack with a maximum diameter of 16 
inches at an exit point not less than 50 feet above ground 
level.

15. The licensee shall comply with all applicable regulations of 
the Resource Conservation and Recovery Act, including those 
specified in 40 CFR Part 264, Subparts AA and BB, and
1979 P.A. 64, as amended.

16. The licensee shall maintain a written record of the total 
volume of all hazardous waste shipments received by this 
facility, and quantity of each solvent species reclaimed as 
product, during the preceding 12-month period. This record 
shall be made available for inspection immediately upon 
request by WCAPCD.
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Stack testing shall be conducted at the licensee's expense 
and with prior approval of the WCAPCD to verify compliance 
with the emission limitations and control efficiency 
requirements specified in Conditions VI.C.1-5 and in 40 CFR 
Part 264, Subparts AA and BB. Testing shall be conducted 
within the period of trial operation as defined in Section 
401(D) of the Wayne County Air Pollution Control Ordinance, 
with a written report of the results submitted to WCAPCD 
within 60 days of completion of testing.

After a determination by, and written notification from, the 
WCAPCD Director that emissions from the above referenced 
equipment are causing unreasonable interference with the 
common public right to live free from foul or noxious odors, 
the licensee shall take immediate action to abate the source 
of odors. The licensee shall submit an abatement program for 
permanent resolution of this problem within 30 days of 
notification by the WCAPCD.
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PART VII

SCHEDULE OF COMPLIANCE

A. SCHEDULE OF COMPLIANCE CONDITIONS

The licensee shall comply with the conditions and submittal dates
as specified below.

1. Within 30 days of the effective date of this license, the 
licensee shall upgrade the unloading/loading area secondary 
containment system by repairing any expansion joints and 
cracks, installing the new dike between the unloading/loading 
area and the transfer facility as shown in Attachment 7, 
Drawings 7-1 and 7-2, and provide the unloading/loading area 
secondary containment system with a protective coating.

2. Within 30 days of completing the activities outlined in 
Condition VII.A.1 of this license, the licensee shall submit a 
written report to the Chief, Waste Management Division, which 
summarizes all of these activities.

3. Within 30 days of request by the Chief of the Waste Management 
Division, the licensee shall submit a soil monitoring plan for 
review and approval.
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SECTION C

WASTE CHARACTERISTICS

This section provides a description of the chemical and 
physical nature of the hazardous wastes managed in the container and tank 
storage areas at the Detrex Corporation facility located in Detroit, Michigan.

The Eaton Avenue facility typically receives halogenated 
solvent wastes for reclamation (recycling) in both drums and bulk shipments 
from such industries as metal worldng industries degreasing operations, 
rubber molding recovery operations, electronic circuit board defluxing 
operations, and paint spraying equipment cleamng operations. The facility 
also sells virgin solvents, consequently, personnel are familiar with the 
wastes that are received at the facility.

The hazardous waste management operations include 
container storage and tank storage. Wastes are received in container or bulk 
shipments. The wastes are processed through the recovery (recycling) system 
which primarily consists of distillation followed by drying. The recovered 
solvent product is drummed or stored in product tanks for re-sale and the 
still bottoms remaining after distillation are transferred to a 5,000 gallon 
generator accumulation tank. The still bottoms are accumulated for less than 
90 days prior to shipment off site to a permitted facility.

The information is provided pursuant to Michigan Act 64 
Rule 299.9504(l)(c) which incorporates 40 CFR 270.14(b)(2) and (3) by reference. 
The applicable section(s) of the Federal Regulations (40 CFR) is referenced as 
appropriate.
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C-1 OVERVIEW OF WASTE ANALYSTS PLAN

Detrex Corporation has developed a Waste Analysis Plan 
to ensure the Eaton Avenue facility accepts only wastes for which the facility 
is permitted to receive. The'Waste Analysis Plan has been prepared 
recognizing the nature of the wastes accepted by Detrex and based on 
extensive Corporate experience in the handling and recovery (i.e. recycling) of 
solvent wastes. A copy of the Waste Analysis Plan is maintained at the 
facility at all times. The Waste Analysis Plan consists of two major types of 
characterization.

C-la Waste Characterization

Prior to accepting wastes from a potential new client, 
Detrex Corporation requires the potential client to complete and certify a 
"Generator's Waste Material Profile Sheet". A copy of this profile sheet is 
included as Attachment C-1. This profile sheet requires the waste generator 
to complete a chemical analysis of the waste. Detrex then collects a 
representative sample of the potential clients’ waste stream and conducts an 
analytical verification/confirmation program as a secondary check on the 
accuracy of the Generator's documented profile sheet. Detrex Corporation 
reviews the profile sheet and confirmation analysis report and conducts a 
thorough waste generation process review at the potential clients' facility. 
This process review pays particular attention to the clients solvent use and 
solvent handling procedures that generate the waste. Based on Detrex's 
extensive experience in the industry, this process review, in addition to the 
waste profile sheet information, is sufficient to enable Detrex to make a 
determination that the potential clients' waste stream is acceptable for storage 
and processing at the solvent recovery operation.

As an ongoing process, Detrex is presently requesting 
Generator Waste Material Profile Sheets from all existing clients. A copy of 
the "call-in” letter is provided in Attachment C-1. This program will be 
conducted annually for all clients as a continual check on the wastes being 
received at the Eaton Avenue facility. At any time that a generator notifies 
Detrex of a change in the generation process of a waste stream, or at any time 
that Detrex notices a potential change in waste stream characterization based 
on regular waste sampling and analysis, a re-characterization program 
consistent with the program described above will be completed prior to 
accepting any further wastes from that generator. A record of the results of 
any annual or other necessary re-characterization review will be maintained 
on-site in the generator's waste profile files.
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C-lb Waste Screening

The second type of waste characterization includes waste 
screening that is conducted on every shipment of waste that is received at the 
facility.

Every container or bulk shipment of waste which is 
received at the facility is sampled. Visual observations of the sample 
identifing any out of the ordinary observations are recorded. For drum 
sampling, a composite sample of up to a maximum of 10 drums of a 
particular waste type per individu^ generator is then collected for analytical 
testing prior to signing the manifest. Analytical testing may be done in the on 
Site laboratory or at another laboratory. The testing procedures described in 
the following sections are followed by either laboratory. A laboratory Quality 
Assurance Project Plan (QAPP) has also been developed to ensure the 
reliability and accuracy of analytical results.

Analytical testing consists of specific gravity, ignitability, compatibility 
and gas chromatography. It is to be noted that ignitability testing is conducted 
on a discrete sample collected from every container or bulk shipment of waste 
received at the facility. The analytical results are recorded on an analytical 
report. The lab report, in conjunction with sample observation and a review 
of the specific generator's past analysis and waste profile documentation 
enable Detrex to determine that a waste is acceptable.

Based on the above, approval is given to sign the manifest 
and accept the wastes into the container or tank storage areas. In the event a 
waste stream is unacceptable, the manifest is not signed and the original 
waste generator contacted to determine appropriate handling of the rejected 
waste. The waste would be returned by Detrex to the original generator or the 
manifest and land disposal restriction certificate corrected as appropriate and 
the waste transported to properly permitted facility on behalf of the generator.

A complete record of eJl sampling and analytical work is 
placed in the operating files at the facility.
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C-lc Waste Compatibility

Another important aspect in the management of 
hazardous wastes is waste compatibility.

To prevent the mixing of incompatible wastes in the hazardous 
waste storage tanks at the facility, Detrex will perform 
compatibility testing on each bulk shipment of waste and 
composite of container seunples per waste code per generator 
prior to their being emptied at the facility.
Prior to emptying any waste at the facility, a representative 
grab sample will be collected from each bulk shipment or 
composited from containers of the same waste code and 
generator, using a sampling tube or other similar sampling 
device. The sample will be placed into a small metal 
compositing container located within a containment area at 
the facility. The sampling container will already contain a 
representative sample of the waste from the storage tank into 
which the waste will be added.
Following placement of the grab sample into the sampling 
container, the container will be observed for a minimum of 
two minutes for any signs of incompatibility. This 
observation will include, but not be limited to, the 
generation of heat, unexpected change in color, generation of 
vapors, agitation or generation of bubbles, and generation of 
precipitate. If none of these changes are observed and the 
results of the other waste screening conducted indicate that 
the waste is acceptable, the bulk shipment or container(s) of 
waste will be charged to the storage tank. If one or more of 
these changes are observed, the manifest will not be signed, 
and the bulk shipment or container(s) will be set aside, 
sampled, and analyzed for the waste screening parameters, or 
the waste will be rejected. In the event that the waste is 
rejected, the original waste generator will be contacted to 
determine appropriate handling of the rejected waste. The 
waste would be returned by Detrex to the original generator 
or the manifest and land disposal restriction certificate 
corrected as appropriate and the waste transported to a 
properly permitted facility on behalf of the generator.
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C-2 CHEMICAL AND PHYSICAL ANALYSES 
[40 CFR §270.14(b)(2), §264.13(a)]

Provided in Table C-1 is a list of all hazardous wastes 
which may be received and stored in the container or tank storage areas. In 
addition to the list of wastes which may be stored at the facility. Table C-1 also 
provides, for each waste, its EPA hazardous waste identification number, the 
hazardous constituent/characteristic which designates the waste as 
hazardous, the EPA process code, and the waste's physical state.

Provided as Attachment C-2 to this application are 
representative Material Safety Data Sheets for each of the solvent hazardous 
wastes listed in Table C-1. These sheets describe in detail the chemical and 
physical properties of each waste managed at the facility to allow their safe 
handling in accordance with 40 CFR Part 264.

The following Sections document the specific analytical 
procedures followed by Detrex Corporation to ensure only FOOl and F002 
wastes with the inclusion of D-series compounds under the TCLP rule, are 
accepted at the facility.
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Hazardous Waste
EPA Hazardous 

Waste Number <^>

TABLE C-1

LIST OF HAZARDOUS WASTES 

Hazardous
Constituent/Characteristic

EPA
Process Code

Physical
State

1,1,1 Trichloroethane FOOl

Trichloroethylene FOOl

Perchloroethylene FOOl

Methylene chloride FOOl
Trichlorotrifluoroethane (Freon) FOOl

Toxic

Toxic

Toxic

Toxic

Toxic

S01/S02

S01/S02

S01/S02

S01/S02

S01/S02

Liquid

Liquid

Liquid

Liquid

Liquid

1,1,1 Trichloroethane F002

Trichloroethylene F002

Perchloroethylene F002

Methylene chloride F002

Trichlorotrifluoroethane (Freon) F002

Toxic

Toxic

Toxic

Toxic

Toxic

S01/S02

S01/S02

S01/S02

S01/S02

S01/S02

Semi-Liquid*

Semi-Liquid*

Semi-Liquid*

Semi-Liquid*

Semi-Liquid*

^ ^ ^ Detrex recognizes, based on process knowledge, that these wastes may also be classified as one of the follovnng D-series compounds
based on Toxicity Characteristic Leaching Procedure: D004(Arsenic), D(X)5(Barium), D(X)6(Cadmium), D007 (Chromium), D(X)8 (Lead), 
D009 (Mercury), DOlO (Selenium), DOll (Silver), D018 (Benzene), D019 (Carbon Tetrachloride), D021 (Chlorobenzene), EX)22 
(Chloroform), D027 (1,4-Dichlorobenzene), D028 (1,2-Dichloroethane), D029 (1,1-Dichloroethylene), D030 (2,4-Dinitrotoluene),
D034 (Hexachloroethane), D035 (Methyl Ethyl Ketone), D036 (Nitrobenzene), D038 (Pyridine), D039 (Tetrachloroelhylene),
D040 (Trichloroethylene) and D043 (Vinyl Chloride).

* Note: Represents a waste stream that has been partially distilled at the customer's
degreasing operation facility.
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C-3 WASTE ANALYSIS PLAN [40 CFR §270.14(b)(3), §264.13(b),(c)l 

C-3a Parameters and Rationale [40 CFR S264.13(b)(l)1 

C-3a (1) Initial Waste Characterization 

Profile Information

A Generator's Waste Material Profile Sheet (see 
Attachment C-1) is required from each potential customer for each type of 
waste. The information on this form includes the process description, 
shipping mode, physical properties, chemical properties and certification. 
Further waste characterization/confirmation is completed by Detrex after 
receipt of a complete and certified profile sheet.

Analytical Information

As part of the information requested on the profile sheet, 
the waste generator is required to conduct and complete a chemical analysis of 
the waste. Detrex Corporation is responsible for collecting a representative 
sample of the prospective waste stream with analysis then being conducted 
on the raw waste sample for the following parameters:

- EPA SW-846 Method 1010
- EPA SW-846 Method 9040
- EPA SW-846 Section 7 3
- EPA SW-846 Method 1311
- EPA SW- 846 Method 1310

Comprehensive Testing

- Ignitability (DOOl)
- Corrosivity (D002)
- Reactivity (D003)
- TCLP Analysis 

EP Toxicity Analysis
This testing requirement applies only to those generators 

who have not profiled their material as listed waste (FOOl, F002) and have not 
provided characterization of D-series compounds based on process knowledge 
(i.e. TCLP testing is required for generators who do not classify the TCLP 
compounds based on analysis or process knowledge). For generators who are 
proi^ing listed (process defined) wastes and declaring D-series compounds 

based in process knowledge, further analysis for the D-series characteristics 
parameters is not required.

It should be noted that in the event testing is required for 
copper and zinc, the extraction procedure (EP) toxicity testing method will be 
utilized until such a time that Michigan receives authority for the TCLP 
provisions.
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Due to the nature of the solvents and processes involved 
in waste streams submitted to Detrex for recycling, the remaining D-series 
constituents are not applicable to cleaning/degreasing systems:

D012 Endrin 
D013 Lindane 
D014 Methoxychlor 
D015 Toxaphene 
D016 2,4-D
D017 2,4,5-TP Silvex
D020 Chlordane 
D023 OCrescol 
D024 M-Cresol

D025 P-Cresol 
D026 Cresol 
D031 Heptachlor 
D032 Hexachloroebenzene 
D033 Hexachloro-1,3-Butadiene 
D037 Pentachlorophenol 
D041 2,4,5-Trichlorophenol 
D042 2,4,6-Trichlorophenol

These compounds are therefore not required to be 
formally analyzed via TCLP. Rather Detrex will obtain written certification 
documentation from the generator verifying that these compounds are not 
present in the waste stream, based upon the generator's knowledge of the 
materials and generating processes involved. In the event such certification 
is not provided, analysis will be conducted by Detrex.

Certain D-series parameters also appear in the 40 CFR 261 
listings (process-defined) for F003, F004, and F005 wastes, i.e.

Benzene:
Methyl ethyl ketone: 
Nitrobenzene:

D019 and F003 
D035 and F005 
D036 and F004

Therefore, in such cases where a TCLP analysis or 
generators process knowledge reveals the presence of these compounds, the 
generator must provide additional verification of the source (usage) of these 
compounds, so as to determine whether the waste is to be classified as F003, 
F004, or F005 on the basis of the generating process.

Additional Testing

In addition, a laboratory-scale estimate of potential 
solvent recovery and purity is performed via rotary vacuum distillation and 
specific gravity testing. The overhead distillate (recovered solvent) is 
subsequently analyzed by Gas Chromatography.
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Process Review Verification

As the final step in the pre-acceptance qualification 
procedure, Detrex Corporation conducts an on-Site waste generation process 
review at the potential client's facility. In examining the generator's solvent 
usage and handling procedures, Detrex confirms proper classification of the 
waste with reference to listing description/definitions set forth in 40 CFR 
part 261. Only FOOl and F002 listed waste types are acceptable for storage and 
processing at the Detrex solvent recovery operations.

This process review, in addition to the profile and 
analytical information as presented above enable Detrex to make a thorough 
and accurate determination of the characteristic and/or listed classification of 
each submitted waste stream, along with subsequent final acceptability of each 
stream in accordance with the facilit>license. Documentation of waste 
characterization is retained on file, on a per-waste stream basis, at the facility.

If an incoming waste is properly characterized as a FOOl or 
F002 waste stream, it should be acceptable to the process stream. The solvent 
content of the waste, as determined by rotary vacuum distillation and the 
specific gravity method, provides an estimate of the recoverable solvent yield 
from the waste stream. Thus, as long as a waste is properly characterized as a 
FOOl or F002 waste, with the inclusion of D-series compounds under the TCLP 
rule the waste is physically acceptable to the process unit. There are no 
particular tolerance limits for acceptable versus unacceptable wastes.

C-3a (2) Waste Screening

Waste screening analysis is conducted on all wastes 
received at the facility to confirm the wastes acceptance prior to signing the 
manifest. The screening analysis is summarized on Table C-2 with parameter 
and rational for selection.
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C-3b Test Methods [40 CFR §264.13(b)(2), §264.13(c)(l)]

Detrex is able to conduct all waste screening analysis at the 
Eaton Avenue facility. More detailed waste characterization is completed at 
an off-site laboratory facility following the Detrex Waste Analysis Plan. An 
off-site facility may also conduct screening analysis as conditions require 
(equipment maintenance). All containers are stored in a maintained 
segregated area within the hazardous waste container storage area until 
analysis is complete and the manifest is signed.

Detrex will conduct an ignitability test (ASTM Method 
D4982-89) on a discrete sample collected from each containers or bulk 
shipment of waste received at the facility. In the event a positive result is
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TABLE C-2

PARAMETERS AND RATIONALE FOR THOR SELECTION

Classification

FOOl Hazardous 
Waste

F002 Hazardous 
Waste

Stabilizer
Compounds

Other Compounds

Parameter

1,1,1 Trichloroethane 
Trichloroethylene 
Perchlorocthylene 
Trichlorotrifluoroethane 
Methylene Chloride

1,1,1 Trichloroethane 
T richloroethylene 
Perchlorocthylene 
Trichlorotrifluoroethane 
Methylene Chloride

2-Propanol
Nitromcthanc
Butylene Oxide
sec - Butyl Alcohol
Dioxolanc
Cyclohcxencoxidc
n-propanol
Toluene
1,4-Dioxane

Methanol
Ethanol
Acetone
Methyl Ethyl Ketone 
Methylisobutyl Ketone 
t-Butyl Alcohol 
n-Butyl Alcohol 
Toluene 
Xylenes

Ignitability

Solvent Content (%) 

Non-Volatile Residue (%)

Rationale

Listed toxic 
waste (FOOl)

Listed toxic 
waste (F002)

Processing 
Knowledge 
(to determine 
amount/type of 
additional 
stabilizer 
required after 
recycling)

Processing
Knowledge

(Expected only in 
very small quantities 
(ic. much less than 
10 percent)]

To ensure no flammable 
wastes are accepted

Processing Knowledge

Processing Knowledge
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observed, the specific container(s) or bulk waste shipment will be rejected and 
immediately returned to the original generator by Detrex or the manifest and 
land disposal restriction certificate corrected as appropriate and the waste 
transported off Site to a permitted facility on beh^ of the original generator. 
The waste would further tested utilising ASTM D93 (Test Method for Flash 
Point by Pensky-Martens Closed Test) to confirm a flash point below 140®F in 
the event the manifest is to be changed to ensure proper classification

Provided as Attachment C-3 are copies of the Standard 
Operating Procedures for all testing methods conducted by Detrex. Included is 
the specific gravity test; a copy of ASTM Method D4982-89 (ignitability test); 
the solvent extraction method; and method for determination of solvents in 
spent solvents by gas chromatography. The solvent extraction and gas 
du-omatography methods were developed by Detrex Corporation. They are 
modifications to U.S. EPA approved methodologies (i.e. Methods 8010 and 
8015, SW-846). Standard methodologies are not appropriate due to the 
percentage levels of organics present in the waiste streams. Standard 
methodologies were developed for the purpose of evaluating concentrations 
at very low detection levels for drinking water purposes.

Detrex also conducts a visual inspection of the hazardous 
waste during screening of the waste. Observations are made during sampling 
pertaining to abnormal solid content, color, or if it is an aqueous solution 
rather than an oil/solvent mixture.

Attachment C-4 presents a copy of the analytical report 
generated during waste screening. All appropriate laboratory results are 
documented on the laboratory report. In order to ensure the reliability and 
accuracy of the analytical results, Detrex Corporation has developed a QueJity 
Assurance Project Plan ((^APP). A copy of this document is provided as 
Attachment C-5.
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This document describes all laboratory procedures and 
related quality control/quality assurance procedures followed by Detrex 
Corporation laboratory personnel to ensure the reliability of analytical results.

C-3c Sampling Method [40 CFR §264.13(b)(3), §264.13(c)(2)]

The collection of concentrated waste samples is conducted 
by facility personnel. The samples are collected by glass thief. Sampling 
procedures are described in Attachment C-6.

C-3d Frequency of Analysis [264.13(b) (4]

Waste screening as described in the waste analysis plan is 
conducted on each shipment of wastes receiyed from a customer.

The waste is sampled as per the sampling method 
presented in Section C-3c. A preliminary assessment of the waste sample will 
be made by running a rotary yacuum distillation and specific grayity test to 
determine the approximate solyent content and an ignitability test to ensure 
it is not potentially flammable. The sample is then submitted for organic 
analysis. Analytical procedures were described in Section C-3b and are further 
described in the QAPP.

Regardless of whether or not Detrex accepts the waste for 
processing, all of the foregoing knowledge, including laboratory results, is 
kept in the customer's file for future reference and comparison with future 
shipments, if they become a regular customer.

C-3e Additional Requirements for Wastes Generated Off Site 
[40 CFR § 264.13(b)(5)]

Each waste stream will be re-characterized annually, at a 
minimum, or when Detrex is notified or has reason to belieye that the 
process or operation generating the hazardous waste has changed; or when 
the results of waste shipment inspections indicate that the hazardous waste 
receiyed at the facility does not match the waste designated on the 
accompanying manifest. Detrex has implemented procedures requiring 
generators to notify Detrex when operation procedures change.
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DETHEX CORPORATION
Solvents & Environmental Services Division

Revision 1 
December 27, 1993

GENERATOR WASTE MATERIAL PROFILE REPORT

Completion Date_Is this a □ New Waste for Approval? 
or □ Waste Stream Reapproval? Previous Approval Date
Complete all sections of this report, attach laboratory reports required tnd send with a REPRESENTATIVE ONE-PINT 
SAMPLE of this waste to the facility. Waste loads will not be scheduled for shioment until the facility has issued an 
approval letter.

SECTION I - RECYCLING FACILITYThis waste approval reouest 
is being submitted for 
(check all that apply);

n 322 International Parkway 
Arlington, TX 76011 
(817) 640-6017 
FAX (817) 633-6834

□ 325 B Emmett Avenue 
Bowling Green. KY 42101 
(502) 842-1490 
FAX (502) 842-6291

□ 3114 Cullman Avenue 
Charlotte, NC 28206 
(704) 372-9280 
FAX (704)376-0732

DETREX CORPORATION
SOLVENTS & ENVIRONMENTAL SERVICES DIVISION

□ 835 Inoustrial Hignway. Unit NO 
Cinnaminson. NJ 08077 
(609) 786-8686 
FAX (609) 786-8288

□ 12886 Eaton Avenue 
Detron, ,V)I 48227 
'313) 491-4550 
FAX (313)491-8044

□ l410 Chardon Road. Rear □ 2263 Distnbutors Drive 
Euclid. OH 44117 Indianaoolis, IN 46241
(216) 692-2464 (317) 241-9379
FAX (216) 692-0080 FAX (317) 241-1060

□ 312 Ellsworth Avenue. S.W. 
Grand Raoids. Ml 49503 
(616) 454-9259 
FAX (616)454-9529

□ 2537 LeMoyne .Avenue 
Melrose Park, IL 60160 
;708) 345-3806
FAX (708)345-3903

□ 3027 Fruitland Avenue 
Vernon. CA 90058 
(213) 533-3736
FAX (213) 588-9216

SECTION II - GENERATOR FACILITY INFORMATION
Generator Name
Plant Name____
Address _______

. State ,Z:p.
Contact _ 
Alternate

S.I.C. Codes* 
US EPA ID ¥

Teleohone 1 
Yeleonone (

rax

SECTION III - INVOICING INFORMATION
Customer. 
Address _

Has an account been ooeneb? 
If Yes. Account #___________

Yes □ No □
. State

Contact Teleonone

SECTION IV - SAMPLING INFORMATION
Time of Day: Tempebature: , 

Size:

Date Sampled:

Type of Container:

Type of Sampunq Device:_____________________

Were Container & Sampung Device Clean? □ Yes □ No Sample Taken From: □ Drum □ Tank □ Other

Method of Sampunq: is Label Affixed To Sample? □ Yes □ No

Sampled By (please print name clearly):__________________

Waste Product Storage; □ Inside □ Outsioe □ Heated □ Not Heated □ Outside But Under Roof Cover

* If Applicable So 9302.1 (1/4)
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SECTION V - SHIPPING AND HANDLING INFORMATION--------------
1. Is this waste: No □ 

No □ 
No □

d. Pyrophoric?
e. Oxidizer?
f. Radioactive?

a. Reactive? Yes □
b. Shock Sensitive? Yes □
c. Exoiosive'^ Yes □

It yes, contact DETREX Representative before completing this form.
2. Shipping Mode: Bulk Liquio □ Bulk Solid □ Drums □
3. Shipping Volume per Week___________________ per Month________________
4. Annual Total VolumeOne Time Only Volume _
5. DOT ShiDpmg Name”___________________________ __________ ____ ___ _

Hazard Class'UN/NA ________
6. US EPA/State Hazardous Waste Codes_________________________________

Yes □ 
Yes □ 
Yes □

Other □

No □ 
No □ 
No □

SECTION VI - WASTE "FINGERPRINT”
1. Select one or more general descriotion(s) for the waste at 70°P- 

Powoer/ Solid □
Other Soiic □
Soils □
Deons (cescnbe;-------------

Sludge (non pumpable) □
Liouid (pumpable) □
Licuio (multi phase) □

2.
3.

3.
6.

Does the waste nave a onaracteristic odor" 
Color Description _____________________

Yes No □ Describe

Are Pree Licuids associateo with this wasteYes □ No □
Densityibs/gallon or ibs/cubic yards or — 
pH-Range: <2 □ 2-^.9 □ 5-9.3 C to-12.A □ >12.5 □ (attacn lao results)
Fiasn Point: - Lcuid. <90°F □ 90-140'’'= □ 140-200'’F □

Methnn 
Method 9095

specific gravity
Metnoo 9040 or 9045 

>200°F □ (attach lao results: . Method 1010
(If Fiasn .=oint <140°P, orovioe TOC ana VCC analytical results.)

-Solid- <90'’F G 90-140°F G >1-i0'’F G

- SECTION VII - GENERATING PROCESS & HAZARDOUS CHARACTERISTIC(S)-
t Waste Common Name^
2. Provide a cescriotion of the orocess(es) generating this waste: (A DETAILED EXPUVNATION MUST BE PROVIDED. 

ATTACH ADDmONAL PAGE(S) SHOWING PROCESS FLOW DIAGRAM AND DETAILS IF NECESSARY)

3. Basea uoon lao analyses and/or knowlecge of the process(es) generating tne waste, aescnbe the comoosition of the
waste: Minimum

. to , 

. to 

. to . 

. to .
TOTAL. ________________

4. Basea uoon RCRA Hazarcous Waste Regulations (40 CFR 2611
YES

a. Does this waste meet any F listing description?...............................................□
b. Does this waste meet any K listing aescription?...............................................□
c. Does this waste meet any P listing aescriotion?...............................................□
0. Does this waste meet any U listing description?...............................................□
e. Does this waste exnibit Ignitability"^ ................................................................. □
f. Does this waste exnibit Corrosivity"^................................................................. □
g. Does this waste exhibit Reactivity'’ ................................................... □
h. Does this waste exhibit Toxicity'’ (attach lao results) - See Section IX......□

5. State Hazardous Waste'’............................................................................................□
6. State Special Waste'’ ................................................................................................ □

Maximum
____________________________ '=''0

_________________ =’6
_______________%
_______________%
_________100

NO
□□□G
G
G
G
G
□

CODES

So?302.1 (2/41 » Par 40 CFR 172.101 (HVI 181)
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SECTION VIII - FUEL BLENDING
Please estimate the following:

Water (%) 
Sulfur {%)

Solids (%) 
Chlorine (%).

Heat value (BTU/lb) 
PCBs (total ppm) 
Ash (%)

SECTION IX - CERTIFICATIONS
1. 
2.
3.
4.

5.

0.
7.

Does the waste contain cyanide amenable to cnlormation aoove 250 ppm?
Does the waste contain reactive sulfide above 500 ppm?
Does this waste contain PCBs greater than 49 ppm?
Is this a dioxin/furan waste as specified in 40 CFR 261.31 under Hazardous Waste 
numoers F020, F021, F022, F023. F026. F027. F028?
is this a California List hazaroous waste containing halogenated organic compounds founo 
in Aopendix III of 40 CFR Part 268 m total concentration greater than or equal to 1,000 mg/L? 
Is this a liquid hazardous waste containing Nickel (>134 mg/L) or Thallium (>130 mg/L)?
Mark the "Yes" column to indicate which TCLP testing has been conducted, (attach 
lab results )
For those constituents not tested, mark "No ’ and sign the cenification oroviaed.
Either 'Yes' or 'No' MUST be cnecxed for each ana every constituent.

Yes

□□□

□□

No

□□□

□□

rCLP REGULATORY 
ACTION LEVELS

:CNSTiTL'ENT TESTING CONDUCTED
:r certification

ZHE ORGANICS*
D018 Benzene 
D019 Carbon Tetrachloride 
D021 Chlorobenzene 
D022 Chloroform 
D023 1,2-Dichloroethane 
D029 1,1-Dichloroethylene 
D035 Methyl Ethyl Ketone 
D039 Tetrachloroethylene 
D040 Trichloroethylene 
D042 Vinyl Chloride

METALS 
0004 Arsenic 
D005 Barium 
0006 Cacmium 
D007 Chromium 
D008 Lead
0009 Mercury
0010 Selenium
0011 Silver 
001D Cooper 
0030 Zinc

ACID EXTRACTA8LES 
0025 c-Cresoi*
0024 m-Cresol’*
0025 o-Cresoi'
0026 Cresol
0037 Pentachioroohenol
0041 2.4,5-Tricnlorophenol
0042 2.4.6-Tnchlorophenol

mg., L 
0.5 
0.5 

-00.0 
6.0 
0.5 
0.7 

200.0 
0.7 
0 5 
0.2

5.0 
100.0 

■ 0 
5.0
5.0 
0.2
1.0 
5.0

100.0
500.0

200.0
200.0
200.0
200.0
100.0
400.0

2.0

YES

□□

□□□□D

G
G
G
G
G
G
G
G
G
G

G
G
G
G
G
G
G

NO

G
G
G
G
G
G
G

CERTIFiCATiCN 
'Based upon .mv Kncwledge oi the 
waste ana the process generating 
the waste, these constituents are 
not present in the waste above 
,hazaroous classification levels,'

Signed

CERTIFiCATiCN 
'Basea upon my Knowledge of the 
waste ana the process generating 
the waste, these constituents are 
not present in the waste above 
Hazardous classification levels."

G
r-|
G
G
G
G
G
G
G
G

Signed

G
G
G
G
G
G
G

CERTIFiCATiCN 
'Basea upon my knowledge of the 
waste and the process generating 
the waste, these constituents are 
not present m the waste above 
hazardous classification levels."

Signed

'f a, m and o Cresols cannot be aifferentiated, use Total Cresoi concentration (Continued)

So 9302.1 (3/4)
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TCLP REGULATORY 
ACTION LEVELS

BASE NEUTRAL mg./L
EXTRACTABLES
D027 1,4'Dichlorobenzene 7.5
D030 2,4-Dinitrotoluene 0.13
□032 Hexachlorobenzene 0.13
□033 Hexachiorobutadiene 0.5
□034 Hexacnioroethane 3.0
□036 Nitrobenzene 2.0
□038 Pyridine 5.0

CONSTITUENT TESTING CONDUCTEO 
OR CERTIFICATION

YES

□□□□□□□

NO

□□□□□□□

CERTIFICATION 
"Based upon my knowledge of the 
waste and the process generating 
the waste, these constituents are 
not present in the waste above 
hazardous classification levels."

Signed

PESTICIDES j CERTIFICATION
□020 Chiordane 0.03 □ ; □ "Based upon my knowledge of the
□012 Endrin 0.02 □ ! □ waste and the process generating
□031 .Reptacnior (& its .Hydroxide) 0.008 □ : □ the waste, these constituents are
□013 Linoane 0.4 □ : □ not present in the waste above
□014 Methoxychior 10.0 □ □ nazardous classification levels."
0015 Toxaonene 0.5 □ □ I

Signed
HERBICIDES 
□016 2.4-0 10.0 □ □□017 2.‘i.5-TP (Silvex; 1.0 □ ‘ □

REQUIREMENTS FOR A COMPLETE APPLICATION SUBMITTAL 

APPLICATION PACKAGE CONTENTS

All pertinent item.s must he included together ;n one aopiication package.

!Z '' Waste Profile Report

IZ 2) Lab Reports Reouireo for TCL.^ testing as inoicateo m Section ,X 

3 3) Representative Sample of Waste 

3 4) MSDS - If Virgin Material

3 5) Other___________

■ I hereby authbnze Detrex personnel to aod supplemental information to the waste approval file provided 
! am contacted to give veroal permission, i authorize Detrex personnel to obtain a sampie from any waste 
snipment for purposes of verification ana confirmation. ”

GENERATOR 
Signature___ ■ Title

"I certify that all information (including attached information) is complete and factual and is an accurate representation of 
the known and suspected hazards, and waste generator regulations, pertaining to the waste described herein."

GENERATOR 
Sianature___ Printed Name . Date

Company. . Title.

So 9302.1 (4/41



FAX:(313) AOUBOAA

DETRBX CORPORATION 

Solvents Division
12886 Eaton Ave.

DETROIT. MI 48227 TELEPHONE: 
(313) 491-4550

February 6, 1991

During the past three years, the United States Environmental Protection 
Agency (EPA) has promulgated a series of new regulations pertaining to the 
treatment, storage, disposal, classification and testing of hazardous waste. 
Detrex Corporation, Solvents Division has maintained all current required 
regulatory documentation throughout this period, for the purpose of protecting 
its customers from any potential liability risk, while still continuing to 
provide comprehensive environmental services.

In an effort to maintain these standards of service it is necessary to 
initiate the updating of all waste stream information records. We are asking all 
of our customers to complete the enclosed "Generator's Waste Material Profile 
Sheet", making particular note of the following areas:

1. Technical Contact (Sec. A)
This must be the person responsible for providing all of the correct waste 
stream and shipment information.

2. Complete Process Description (Sec. C)
Please detail the waste generation process, including any "special" 
aspects of your operation that affect the waste composition.

3. USEPA Hazardous Codes (Sec. F)
Note that in addition to your primary F 001 and/or F 002 listing, new 
D 040 (trichloroethylene) and D 039 (perchloroethylene) codes also apply 
as of September 25, 1990.
Example land - ban notification forms are included for reference.



-2-

4. USOOT Shipping Name (Sec. F)
Example manifests are also enclosed for your waste type(s), disregard the 
descriptions which do not apply to your waste stream. Use these for 
shipping reference as well as for correct filling of the Waste Material 
Profile Sheet section.

5. Technical Contact Signature (Certification: Sec. K)
This must be signed for the form to be valid.

Please return the completed Profile Sheet to us, in the enclosed envelope, 
by February 28, 1991 so that we may expedite the updating of our files. If you 
have any questions, please contact your Detrex Account Representative or Joe 
Calderoni, our Quality Control Manager.

Thank you for your cooperation in allowing Detrex to continue to improve 
its services. We look forward to meeting your product and waste management needs 
for many more years to come.

Sincerely,

Ronald C. Hritzkowin 
Facility Manager

RCH:kh
CC: M.O. O'Connor, Sales Manager

R. Anderson, Account Representative 
P. Koehler, Account Representative



ATTACHMENT C-2

MATERIAL SAFETY DATA SHEETS



Material Safety Data Sheet MSD8^o8-
DETREX CHEMICAL INDUSTRIES. INC. --------------------
PO. BOX SOI. •
DETROIT. MICHIGAN AS232 • . I . •

Approved by J.S. Dept, of Labor as "Essentially similar" to Form OSHA-20

Date: August. 1982 Edition:
Chemical Name and Synonyms: Perchloroethylene; 
tetrachloroethylene ^ . i27_i8-4

Trade Name and Synonyms; DETREX PERK,
Perchlor. Perchloroethylene

Chemical Family: Formula: CCla»CCla

DOT Shipping Name: Tetrachloroethylene DOT Hazard Class: qrm-a-UN1897

SECTION 1 • PHYSICAL DATA
Boiling Point @ 760 mm Hg: 
250*F 121*C

Vapor Density (Air=1 ):
5.83

Specific Gravity (H7O-I): 
(20*/20*C) 1.6

pH of Solutions:
6.8 tc 8.4

Freezing/Meiting Point 
-8.2*F -22.3*C

Solubility (Weights in
Water):
@25"C 0.015Z

Bulk Density;
13.6 lbs./gal. @ 20*C

Volume % Volatile:
Essentially 100

Vapor Pressure;
0 20*C - 14.2mmHg

Evaporation Rate 
[ethyl ether"l): 0.09

Heat of Solution: Appearance and Odor Clear,
colorless liquid withNot Applicable ether-like odor.

SECTION 2 • HAZARDOUS INGREDIENTS % Hazard Data

Perchloroethylene (Stabilized) 100 See Sections

SECTION 3-FIRE AND EXPLOSION HAZARD DATA
Flash Point °F (Method Used) Flammable Limits m Air (% by Volume) Extinguishing Media: For fir<i3

None None
LEL: UEL: involving perchlorcethyisne, 

use water, dry chemical or 
carbon dioxide.

special Fire Fighting Procedures: Fire fighters should wear pressure-demand self-contained breaching 
apparatus for possible exposure to hydrogen chloride and possible traces of phosgene.

Unusual Fire and Explosion Hazards; Perchloroethylene involved in fires can decompose to hydrogen 
chloride and possible traces of phosgene. See Detrex warning letter Form SoL 3208.21 
attached.
SECTION 4 • HEALTH HAZARD DATA
Permissible Exposure Units (TLV): see Section 5

ToxidtyData Ref.(l) Ciassilication (Poison, IrritanL Etc.)

LCLoInhalation (rat) 4,000 ppm (4 hours) Inhalation; Moderatelv Toxic
LDso Dermal Skin/Eye: ^ijiuid^^ldly irritating to skin; eye

LDmIngestion (rabbit) - 5.000 me/ke Ingestion; Tnvi.

Fish.LC«(LethalConcentration)5gj^^^ .j^ Aquatic:
Human Exposure Information/Data’ Unconfirmed data' exists which indicate
Chat perchloroethylene by ingestion may be more toxic to humans than 
indicated by the available data. Such unconfirmed data report 
poisonings at doses as low as 500 mg/kg.

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800



Section 4(Cont'd)- Permissible Exposure Limits

Current OSHA permissible exposure limits (29CFR 1910.1000) are 100 ppm (8-hour TWA); 
100-200 ppm periodic excursions are allowed providing 8-hour TWA Is at or below 100 ppm; 
200-300 ppm excursions allowed only for maximum of 5 minutes In any 3-hour period;
300 ppm maximum allowable concentration (must not be exceeded).

■CTION 5 • EFFECTS OF OVEREXPOSURE
This section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure 
information in the order of the most hazardous and the most likely route of overexposure.

Acute; Primarily a central nervous system depressant. Inhalation can cause Irritation 
of the respiratory tract* dizziness, nausea, headache, loss of coordination and 
equilibrium, unconsciousness and If exposed to high concentrations In confined or poorly 
ventilated areas, even death.

Liquid splashed in the eye can result in discomfort, pain and irritation. Prolonged 
or repeated contact with liquid on the skin can cause Irritation and dermatitis. The 
problem may be accentuated by liquid becoming trapped against the skin by contaminated 
clothing and shoes. Skin absorption can occur.

Chronic: Prolonged exposure above the OSHA permissible exposure limits may result In
liver and kidney damage. Perchloroethylene has been extensively studied for cancer 
both In the U.S. and Europe by government, industry and academia. There Is no 
documented evidence that perchloroethylene causes an Increased cancer Incidence In humans.

USD UM.22

5 .



EMgBGENCY AND RRST AID PROCEDURES:
Inhsistionr Remove to fresh air. If not breathing, give artificial respiration, 
preferably mouth-to-mouth. If breathing Is difficult, give oxygen. Call a physician.

Ey6 or Skin ContflCfc Flush eyes and skin with plenty of water (soap and water for skin) 
for at least 15 minutes, while removing contaminated clothing and shoes. If Irritation 
occurs, consult a physician.

InQOStion: if conscious, drink a quart of water. DO NOT Induce vomiting. Take
Immediately to a hospital or physician. If unconscious, or In convulstlons, take 
Immediately to a hospital or physician. DO NOT give anything by mouth to an unconscious 
person.

Not68 to Physidsn (Inducing AntMoIss): NEVER administer adrenalin following perchloroethylene 
overexposure. Increased sensitivity of the heart to adrenalin may be caused by over
exposure to perchloroethylene.

SECTION 6. REACTIVITY DATA
stability:

Stable
Conditions to Avoid: Avoid open flames, hot glowing surfaces 
or electric arc.

Hazardous Polymerization:
Will not occur

Conditions to Avoid:
None

Incompatibility (Materials to Avoid): Avoid contamination with caustic soda, caustic potash or 
oxidizing materials. Shock sensitive explosives may be formed. Also see Detrex warn 
letter Form SoL 8208.21 attached.

Hazardous Decomposition Products: Hydrogen chloride and possibly traces of phosgene.

SECTION 7 «SPILL OR LEAK PROCEDURES (Ses Detrex Forms SoL 8208.14 artd SoL 8208.15 attxhed)
Steps to be Taken if Material is Spilled or Released: Immediately evacuate the area and provide ^na■^f^^lll1tn 

ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper replratory and skln/eye protection should be permitted In area. Dike area to 
contain spill. Take precautions as necessary to prevent contamination of ground and surface 
waters. Recover or absorb spilled material on sawdust or vermlcullte and sweep Into closed 
containers for disposal. After all visible traces have been removed, thoroughly wet vacuum 
the area. DO NOT flush to sewer. If area of spill Is porous, remove as much contaminated 
earth and gravel, etc., as necessary and place In closed containers for disposal. (See Below)

Waste Oispossi Method

Contaminated sawdust, vermlcullte or porous^surface must be disposed of In a permitted 
hazardous waste management facility. Recovered liquids may be reprocessed or 
Incinerated or must be treated In a permitted hazardous waste management facility. Care 
must be taken when using or disposing of chemical materials and/or their containers to 
prevent environmental contamination. It Is your duty to dispose of the chemical 
materials and/or their containers in accordance with the Clean Air Act, the Clean Water 
the Resource Conservation and Recovery Act and all relevant state or local laws/regulat 
regarding disposal.



seCTIQN 8 • SPECIAL PflOTECTiON INFORMATION
”?s2.TStoryProtection: For emergencies or working in confined areas, wear self-contained 
■ireathing apparatus or supplied air respiratory protection (use the "buddy system" and 
ear a safety harness with a lifeline). In other circumstances involving potential 

rexposures, use NICSH/MSHA-approved organic vapor respirator. (Observe limitations 
ract->'i bv manufacturar.) Respiratory protection program must be in accordance withr iin'iT/,_________________________________ ____ —

________________________rn.'ilation (Tvoei: M:.cna.>ical (General) - Sufficient to maintain workplace concentration below 
^rnis.-; : la exposure limits.

H/a ^ro'jcvon: goggles {Glo»es:poiyethylene. neoprene or polyvinyl
C .'*.a'’r-c'>;;:- jEquipfr»nt: lafaty shower and eye-wash fountain in immediate area. Personnel
prcr'i.-.i .-a clothing and use of equipment must be in accordance with 29CFR 1910.133 and 

r-0.132.
SECTiON 9 ■ SPECIAL PRECAUTIONS
Precautions to be Taken During Handling and Storing:
• Do not use in poorly ventilated or confined spaces.
• Perchloroethylene vapors are heavier chan air and will collect in low areas.
• Keep container closed when not in use.
• Do not score in open, unlabeled or mislabeled containers.
• Liquid oxygen or other strong oxidants may form explosive mixtures with perchloroethylene.
• This material or its vapors when in contact with flames, hot glowing surfaces or electric 

arcs can decompose to form hydrogen chloride gas and traces of phosgene.
• AVOID CONTAMINATION OF WATER SUPPLIES: Handllhg, storage and use procedures must be

carefully monitored to avoid spills or leaks. Any spill or leak has the potential to 
cau^a underground water contamination which may, if sufficiently severe, render a 
drir.;ing water source unfit for human consumption. Contamination that does occur 
canr. It be easily corrected.

Other Precautions:
• VOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentrations - can cause

zziness, unconsciousness or death. Long-term overexposure may cause liver/kidney injury.
- c. E 'NLY WITH ADEOUATE VENTILATION. Ventilation must be sufficient to limit exployee 

5' '"-e vo perchloroethylene below OSHA permissible exposure limit (8-hour TWA - 100 ppm;
c j '3." ppm; raximum peak 300 ppm, 5 minutes in any 3 hours). Observance of lower 
1 ;-linec in Section 4) is advisable.

’ .. TACT WiiH EYES. Will cause irritation and pain.
*vOLONGED OR REPEATED CONTACT WITH SKIN. May cause irritation or dermatitis.
■>1 . ' TAKE INTER^^ALLY. Swallowing may cause injury or death.
• 3 ■ Z.-\T, DRINK OR SMOKE IN WORK AREAS.

:oi

C8s:
. '.'H Registry of Toxic Effectos of Chemical Substances, 1978 
ii'scrial Hygiene and Toxicology, Volume II,Second Edition, F.A. Patty,1963 

-sroLis Properties of Industrial Materials, Fifth Edition, N. I. Sax, 1979 
:rnl Register, 45FR Hazardous Waste Management Systems Part III, Identification 

- Liitir.g cf Hazardous Wastes, Page 33084, May 19, 1980
:ier.ee .\avisory Board, Subcommittee on Airborne Carcinogens, September, 1980

'*SI As this solvent (perchloroethylene) is used to clean and/or degrease a 
vie- .ety of me .al and plastic parts, it should always be used in conjunction with 
ro; .’esigned and fully controlled solvent vapor degreasing equipment that is in

c.imp :e v;ich the U. S. Environmental Protection Agency, OAQPS Guidelines, "Control
0- Vc :’le Organic Emissions from Solvent Metal Cleaning", and/or any other applicable
f =■ ier ..Cite or local regulatory guidelines.

Perchloroethylene is also used extensively in the commercial drycleaning 
clc . It should always be used in conjunction with properly designed and fully 
:ro .iquipT.ent that is in compliance with all applicable federal, state and local 
la .uidelines.

irm :0 9208.22 Litho in V.S.A.



Material Safety [
DETREX CHEMICAL INDUSTRIES. INC.
P.O. BOX 501.
DETf?OIT. MICHIGAN 46232

Approved by U.S. Dept, of Labor as "Essentiall

^ata Sheet msd8zos.2o

e

‘vis/
ly similar” to Form OSHA-20

Date: August, 1982 Edition: First
Chemical Name and Synonyms:
1,1,1-trlchloroethane: methylchloroform
CAS No. 71-55-6

Trade Name and Synonyms; PERM-ETHANE * DG

Chemical Family; Ha^nc»eTlfl^o/^ Formula; CH3CCI3

DOT Shipping Name, jj, i-trichloroethane DOT Hazard Class; ORM-A

1. D. Number UN 2831

SECTION 1 • PHYSICAL DATA
Boiling Point @ 760 mm Hg: 
165.4*F

Vapor Density (Air=1); 
4.54

Specific Gravity (H^O=1); 
1.300-1.320 @ 25"/25*C

pH of Solutions: 
6.0 to 7.5

Freezing/Melting Point: 
-49*F -45“C

Solubility (Weight % in 
Water): NegllRible

Bulk Density: 
10.80-10.97 Ibs/gal

Volume % Volatile: 
Essentially 100

Vapor Pressure: 
@25*C - 135inmHR

Evaporation Rate 
[ethyl ether « 1):0.35

Heat of Solution: 
Not Applicable

Appearance and Odor 
Clear, colorless liquid 
ether—like odor.

SECTION 2 • HAZARDOUS INGREDIENTS % Hazard Data

1,1,1-trichloroethane (Stabilized) 100 See Sections 4 & 5

SECTION 3-FIRE AND EXPLOSION HAZARD DATA
Flash Point “F (Method Used)
None when tested in accordance

Flammable Limits in Air (% by Volume) 
LEL: 72 UEL: 152

See Belov

Extinguishing Media: 
water, dry chemical or

Special Fire Fighting Procedures: Fire fighters should wear a NlOSH/MSHA-approved pressure-demand, 
self-contained breathing apparatus for possible exposure to hydrogen chloride and possibly 
traces of phosgene. Use water only in degreasers when aluminum reaction occurs.
Unusual Fire and Exolosion Hazards: Vapors concentrated In a confined or poorly ventilated area 
can be ignited upon contact with a spark, flame, or high intensity source of heat. This 
can occur at concentrations ranging between 7-152 by volume. Decomposition or burning 
can produce hydrogen chloride or possibly traces of phosgene. Also see Detrex warning 
letter Form SoL 8208.21 attached.

SECTION 4 • HEALTH HAZARD DATA
Toxidty Data Classification (Poison, Irritant Etc)
LCso Inhalation (rat) 8,000 ppm/7 hours Inhalation; Toxic
LD» Dermal (rabbit) 15g/kg^^^ Skin/Eye; Liguid^^ldl^^lrritatlng to skin;

LDsoIngestion (rat) 10-12g/kg (See Section 5) Ingestion: significantly toxic

Fish, LC so(Lethal Concentration) Not Determined Aquatic:

Human Exposure information/Data:

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800



SECTION 5 • EFFECTS OF OVEREXPOSURE
This section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure 
information in the order of the most hazardous and the most likely route of overexposure.

•missible Exposure Limits (TLV):

j50 ppm - 8-hour time-weighted average (TWA) - OSHA 29CFR 1910.1000 (May 28, 1975). 

Acute

Primarily a central nervous system depressant. Inhalation can cause irritation of the 
respiratory system, dizziness, nausea, lightheadedness, headache, loss of coordination 
and equilibrium, unconsciousness and, if exposed to high concentrations in confined or 
poorly ventilated areas, even death. Depression of the circulatory system has been 
reported as a result of overexposure to 1,1,1-trichloroethane. The heart may be 
sensitized by overexposure and ventricular arrhythmia may be Induced by epinephrine 
administration.

Liquid splashed in the eyes can result in disconfort, pain and irritation. Prolonged 
or repeated contact with liquid on the skin can cause irritation and dermatitis. The 
problem may be accentuated by liquid becoming trapped against the skin by contaminated 
clothing and shoes. Skin absorption can occur.

Chronic

longed exposure above the OSHA permissible exposure limits may result in liver and 
ney damage. 1,1,1-trichloroethane has been extensively studied for cancer both in 

the U.S. and Europe by government, industry and academia. There is no documented evidence 
that 1,1,1-trichloroethane causes an Increased cancer incidence in humans.

USD IZOt.20



EMERGENCY AND FIRST AID PROCEDURES:
Inhdldtion: Remove to fresh air. If not breathing, give artificial respiration,
preferably mouth-to-mouth. If breathing Is difficult, give oxygen. Call a physician.

Ey6 or Skin ContdCt Flush eyes and skin with plenty of water (soap and water for skin) 
for at least 15 minutes, while removing contaminated clothing and shoes. If Irritation 
occurs, consult a physician.

ln90Stion: if conscious, drink large quantities of water, DO NOT Induce vomiting. Take 
immediately to a hospital or physician. If tmconsclous, or in convulsions, take immediately 
to a hospital. DO NOT give anything by mouth to an unconscious person.

NotGS to Physicidfl (Including Anlidotet): NEVER administer adrenalin following 
1,1,1-trichloroethane overexposure. Increased sensitivity of the heart to adrenalin may 
be caused by overexposure to 1,1,1-trichloroethane.

SECTION 6. REACTIVITY DATA
C«ndHlan.loA«iW

surfaces or electric arcs.
Stability: stable

Hazardous Poiymerization:
Will not occur.

Conditions to Avoid:
None

Incompatibility (Materiais to Avoid):
wold contamination with caustic soda, caustic potash or oxidizing materials.
Shock sensitive explosives may be formed. Avoid contact with aluminum, magnesium,
zinc and alloys thereof under high pressures. See Detrex warning letter Form SoL 8208.21
attached.

Hazardous Decomposition Products:
Hydrogen chloride and possibly traces of phosgene.

SECTION 7 «SPILL OR LEAK PROCEDURES (Sw Detrex Forms Sol 8208.14 and SoL 8208.15 attached)
StepstobeTakenif Matertal is Spilled or Reieased Immediately evaciiate the area and provide maximum 
ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper respiratory and skin/eye protection should be permitted In area. Dike area to 
contain spill. Take precautions as necessary to prevent contamination of ground and surface 
waters. Recover or absorb spilled material on sawdust or vermlcullte and sweep Into closed 
containers for disposal. After all visible traces have been removed, thoroughly wet vacuum 
the area. DO NOT flush to sewer. If area of spill Is porous, remove as much contaminated 
earth and gravel, etc., as necessary and place In closed containers for disposal.
(See Below)

Waste Disposal Methoft Contaminated sawdust, vermlcullte or porous surface must be disposed 
of In a permitted hazardous waste management facility. Recovered liquids 
may be re-processed of Incinerated or must be treated In a permitted hazardous 
waste management facility. Care must be taken when using or disposing of 
chemical materials and/or their containers to prevent environmental contamination.
It is your duty to dispose of the chemical materials and/or their containers in accordance 
with the Clean Air Act, the Clean Water Act, the Resource Conservation and Recovery Act 
as well as any other relevant federal, state or local laws/regulations regarding disposal.



SECTION 8 • SPECIAL PROTECTION INFORMATION
Respiratory Protection: For emergencies or working In confined areas, wear self-contained 
breathlns apnaratus or supnlled air resplratorv protection (use the "buddy system" and 
wear a safety harness with a lifeline). In other circumstances Involving potential 

'erexposure, use NIOSH/MSHA-approved organic vapor respirator. (Observe limitations
i.rected by manufacturer.) Respiratory protection program must be In accordance with 

9QrTTP iQin 1VmtiMionf'TyDei: Dilution (General) or Local Exhaust - Sufficient to maintain workplace 
concentration below permissible exposure limits. _________________
Eye Protection:

Solashproof Goggles iGlovos: polyethylene, neoprene or polyvinvl I alcnhnl - ■ —
Other Protective Equipment Safety shower and eye-wash fountain In Immediate area. Personnel 
protective clothing and use of equipment must be In accordance with 29CFR 1910.133 and 
29CFR 1910.132.

SECTION 9 • SPECIAL PRECAUTIONS
Precautions to be Taken During Handling and Storing:

• Do not use In poorly ventilated or confined areas.
• 1,1,1-trichloroethane vapors are heavier than air and will collect in low areas.
• Keep container closed when not in use.
• Do not store In open, unlabeled or mislabeled containers.
• Liquid oxygen or other strong oxidants may form explosive mixtures with 

1,1,1-trichloroethane.
• This material or Its vapors when In contact with flames, hot glowing surfaces or electric 

arcs can decompose to form hydrogen chloride gas and traces of phosgene.
• AVOID CONTAMINATION OF WATER SUPPLIES: Handling, storage, and use procedures must be 

carefully monitored to avoid spills or leaks. Any spill or leak has the potential to 
cause underground water contamination which may, if sufficiently severe, render a 
’rinking water source unfit for human consumption. Contamination that does.-occur cannot

easily corrected.
. chlorinated solvent used as a flashpoint suppressant must be added in sufficient quantity 

or the resultant mixture may have a flashpoint lower than the flammable component.
• Caution should be taken not to use In pressurized or totally enclosed system of light 

metal construction such as aluminum, magnesium, zinc or alloys thereof. Example, paint or 
adhesive spray system. (See Detrex Form SoL 8208.21 attached.)

Other Precautions:
• AVOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentrations can cause 

dizziness, unconsciousness or death. Long-term overexposure may cause llver/kidhey 
injury.

• USE ONLY WITH ADEQUATE VENTILATION. Ventilation must be sufficient to limit employee 
exposure to 1,1,1-trlchloroethane below OSHA permissible limits (8-hour TWA 350 ppm). 
Observance of lower limits (outlined in Section 4) is advisable.

• AVOID CONTACT WITH EYES. Will cause irritation and pain.
• AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. May cause irritation or dermatitis.
• DO NOT TAKE INTERNALLY. Swallowing may cause Injury or death.
• DO NOT EAT, DRINK, OR SMOKE IN WORK AREAS.
RSf^rDflCGS! NIOSH R«fi(try of Toxic Effoets of Chomieal Subotmaeoc, 1978

2. Induftrial Hygioao and Toxieology, Voluma II. Second Edition. F. A. Patty. 1963
3. Oangaroua Proportioa of Induatrial Matoriala. Fifth Edition. N. L Sax. 1979
4. Induatrial Toxicology. Hamilton and Hardy. 1974
5. Toxicity and Mataboliama of Induatry Solventa. Browning. 196S
6. Toxicology, tha Baaic Scianca of Polaona. Caaarett and Ooull. 1980
7. Fedaral Regiatar. 4SFR Haaardoua Waate Managemant Syatama Part 111. Idantificatlon and

Liating of Haaardoua Waatoa. Page 33084. May 19. 1980
8. EPA Science Adviaory Board. Subcommittaa on Airborne Carcinogana. September. 1980

f1fT10ntSI Aa thia aolvant (1.1.1 •trichlaroathanel ia uaad to clean and/or dagraaae a wide variety af metal 
and plaatic parta. it ahauld alwaya be uaad in conjunction with properly daaignad and fully con- 
troUad dagraaaing equipment that ia in complianca with the U.S. Environmanul Protection Agency,
OAQPS Cuidallaaa. '%oatral of Velatila Organic Emiaaiona from Solvent Metal Cleaning", and/or 
all other applicable federal, atala and local regulatory guidalinoa.

Pctrrx Form MSP 8208.20 Litho in U. S. A.



Material Safety [
DETREX CHEMICAL INDUSTRIES. INC.
P.O. BOX 501.
DETROIT. MICHIGAN A8232

Approved by U.S. Dept, of Labor as “Essentiall

)ata Sheet msd8203.19
•

ly similar" to Form OSHA-20
Date: August, 1982 Edition: First
Chemical Name and Synonyms: Trichloroethylene; 
trlchloroethene CAS No.: 79-01-6

Trade Name and Synonyms: P ERM-A-CLOR ® NA, 
Trichlor, Trichlorethylene

Chemical Family: Halogenated Hydrocarbons Formula: CHCl - CCl*

DOT Shipping Name: trichloroethylene DOT Hazard Class: ORM-A UN1710 (RQ 1000///454kg)

SECTION 1 • PHYSICAL DATA
Boiling Point (® 760 mm Hg: 

188*F
Vapor Density |Air=1):

4.54
Specific Gravity (HjO=1): 
(20"/20*C) 1.465

pH of Solutions:
6.7 to 7.5

Freezing/Melting Point:
-123.5*F -86.4*C

Solubility (Weight % in
Water): o.ll @ 25“C

Bulk Density;
? 20*C 12.2 lbs./gal.

Volume % Volatile: 
Essentially 100

Vapor Pressure:
@ 20“C - 57.8mmHg

Evaporation Rate 
(ethyl ether»l): 0.28

Heat of Solution; Appearance and Odor. Clear,
!lot Applicable colorless liquid with 

ether-like odor.

SECTION 2 • HAZARDOUS INGREDIENTS Vo Hazard Data
Trichloroethylene (Stabilized) 100 See Sections 4

and 5

SECTION 3* FIRE AND EXPLOSION HAZARD DATA
FlashPoint'F(MethodUsed) None 

when tested In accordance wltlT 
DOT reoulrements. CSee Below)

Flammable Limits in Air (% by Volume) 
See Below

LEL: 12.5Z UEL: 90Z

Extinguishing Media; Water, dry 
chemicals or carbon dioxide.

Special Fire Fighting Procedures: Fire fighters should wear NIOSH/MSHA pressure-demand, self- 
contained breathing apparatus for possible exposure to hydrogen chloride and possibly 
traces of phosgene.
Unusual Fire and Explosion Hazards: Vapors concentrated in a confined or poorly yentilated area 

can be ignited upon contact with a spark, flame or hlgh-lntenslty source of heat. This 
can occur at concentrations of approximately 12.52 and above by volume. Decomposition or 
burning can produce hydrogen chloride and possibly traces of phosgene.

Also see Detrex warning letter Form SoL 8208.21 attached.

SECTION 4 • HEALTH HAZARD DATA
Permissible Exposure Limits (TLV): section 5

Toxicity Data Ref. (1),(2) Classification (Poison, Irritant Etc.)
LCLoInhalation (rat) - 8,000 ppm/4 hour Inhalation: Toxic

LDso Dermal Skin/Eye:

LDmIngestion (rat) - 4,900 - 7,000 mg/kg Ingestion: Slightly to moderately toxic

Fish. LC »(Lethal Concentration) Not Determined Aquatic:

Human Exposure Information/Data: Unconfirmed data’ exists which indicate that trichloroethylene
by ingestion may be more toxic to htimans than indicated by the available animal data. Such

24-HOUR EMERGENCY ASSISTANCE (313) 358-5800



Section 4 (Cont'd) - Permissible Exposure Limits
Current OSHA permissible exposure limits (29CFR 1910.1000) are 100 ppm (8-hour TWA); 
100-200 ppm periodic excursions are allowed providing 8-hour TWA is at or below 100 ppm; 
00-300 pom excursions allowed only for maximum of 5 minutes in any 2-hour period;
>0 ppm maximum allowable concentration (must not be exceeded).

SECTION 5 • EFFECTS OF OVEREXPOSURE
section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure 

rmation in the order of the most hazardous and the most likely route of overexposure.

Acute: Irritant and central nervous system depressant. Inhalation can cause irritation
of the respiratory tract, dizziness, nausea, headache, loss of coordination and 
equilibrium, unconsciousness and, if exposed at high concentrations in confined or 
poorly ventilated areas, even death. Fatalities following severe acute exposure at high 
concentrations have been attributed to ventricular fibrillation resulting in cardiac
failures.3
Liquid splashed in the eye can result in discomfort, pain and irritation. Prolonged or 
repeated contact with liquid on the skin can cause irritation and dermatitis. The problem 
may be accentuated by liquid becoming trapped against the skin by contaminated clothing 
and shoes. Skin absorption can occur.
Chronici Prolonged exposure above the OSHA permissible exposure limits may result in 
liver and kidney damage. Trichloroethylene has been extensively studied for cancer both 
in the U.S. and Europe by government. Industry and academia. There is no documented 
evidence that Trichloroethylene causes an Increased cancer incidence in humans.

MSD 820S.19



EMERGENCY AND FIRST AID PROCEDURES:
Inhalation: Remove to fresh air. If not breathing, give artificial respiration, preferably 
mouth-to-mouth. If breathing is difficult, give oxygen. Call a physician .

Eye or Skin Contact Flush eyes and skin with plenty of water (soap and water for skin) 
for at least 15 minutes, while removing contaminated clothing and shoes. If Irritation 
occurs, consult a physician.

InQCStion: if conscious, drink a quart of water. DO NOT induce vomiting. Take Immediately
to a hospital or physician. If unconscious, or in convulsions, take immediately to a hospital 
or physician. DO NOT give anything by mouth to an unconscious person.

Notes to Physicisn (IncludingAntidotes): NEVER administer adrenalin following trichloroethylene 

overexposure. Increased sensitivity of the heart to adrenalin may be caused by overexposure 
to trichloroethylene.

SECTION 6. REACTIVITY DATA
stability:

Stable Conditions to Avoid: Avoid open flames, hot glowing surfaces 
or electric arcs.

vardous Polymerization:
Will not occur

Conditions to Avoid:
None

Incompatibility (Materials to Avoid): Avoid contamination with caustic soda, caustic potash or oxidizing 
materials. Shock sensitive explosives may be formed.
See Detrex warning letter Form SoL 8208.21 attached.

Hazardous Decomposition ProductK Hydrogen chloride and possibly traces of phosgene.

SECTION 7 - SPILL OR LEAK PROCEDURES (See Detrex Forms SoL 8208.14 and SoL 8208.15 attached)
Steps to be Taken H Material is Spilled or Released: Immediately evacuate the area and provide maximum 
ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper respiratory and skin/eye protection should be permitted in area. Dike area to 
contain spill. Take precautions as necessary to prevent contamination of ground and sur
face waters. Recover or absorb spilled material on sawdust or vermlcullte and sweep into 
closed containers for disposal. After all visible traces have been removed, thoroughly wet 
vacuum the area. DO NOT flush to sewer. If area of spill is porous, remove as much con
taminated earth and gravel, etc., as necessary and place in closed containers for disposal. 
(See Below)

Waste Disposal Method: Contaminated sawdust, vermlcullte or porous surface must be disposed ot 
in a permitted hazardous waste management facility. Recovered liquids may be reprocessed or 
incinerated or must be treated in a permitted hazardous waste management facility.Care 
must be taken when using or disposing of chemical materials and/or their containers to 
rent environmental contamination. It is your duty to dispose of the chemical materials a o 
their containers in accordance with the Clean Air Act, the Clean Water Act, the Resource 
Conservation and Recovery Act and all relevant state or local laws/regularions regarding 
disposal of hazardous waste.



SECTION 8 • SPECIAL PROTECTION INFORMATION
Respiratory Protection: For emergencies or working In confined areas* wear self-contained 
breathing apparatus or supplied air respiratory protection (use "buddy system", also use 
harness and lifeline). In other circumstances involving potential overexposures, use 

’’OSH/MSHA-approved organic vapor respirator. (Observe limitations directed by 
nufacturer.) Respiratory protection program must be in accordance with 29CFR 1910.134.

Ventilation (Type): Mechanical (General) - Sufficient to maintain workplace concentration 
below permissible exposure limits.
Ey*Protection: gpiashproof goggles. IGIovm: Polyethylene, neoprene or polyvinyl
Other Protective Equipment Safety shower and eye-wash fountain in immediate area. Personnel 
protective clothing and use of equipment must be in accordance with 29CFR 1910.133 and 
29CFR 1910.132.
SECTION 9 • SPECIAL PRECAUTIONS

.paces.
• Trichloroethylene vapors are heavier than air and will collect in low areas.

Keep container closed when not in use.
• Do not store in open, unlabeled or mislabeled containers.
• Liquid oxygen or other strong oxidants may form explosive mixtures with trichloroethylene
• This material or its vapors when in contact with flames, hot glowing surfaces or 

electric arcs can decompose to form hydrogen chloride gas and traces of phosgene.
• AVOID CONTAMINATION OF WATER SUPPLIES: Handling, storage and use procedures must be

carefully monitored to avoid spills or leaks. Any spill or leak has the potential to 
cause underground water contamination which may, if sufficiently severe, render a 
drinking water source unfit for human consumption. Contamination that does occur 
cannot be easily corrected.

Other Precautions:
• AVOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentrations can cause 

dizziness, unconsciousness or death. Long term overexposure may cause liver/kidney 
injury.
USE ONLY WITH ADEQUATE VENTILATION. Ventilation must be sufficient to limit employee 
exposure to trichloroethylene in work area at or below OSHA permissible exposure 
limits (8-hour TWA - 100 ppm; ceiling - 200 ppm; maximum peak - 300 ppm, 5 minutes in 
every 2 hours). Observance of lower limits (outlined in Section 4) is advisable.

• AVOID CONTACT WITH EYES. Will cause irritation and pain.
• AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. May cause irritation or dermatitis.
• DO NOT TAKE INTERNALLY. Swallowing may cause injury or death.
• DO NOT EAT, DRINK OR SMOKE IN WORK AREAS.

References:
1. NIOSH Registry of Toxic Effects of Chemical Substances, 1978
2. Industrial Hygiene and Toxicology, Volume II, Second Edition, F. A. Patty, 1963
3. Dangerous Properties of Industrial Materials, Fifth Edition, N. I. Sax, 1979
4. Industrial Toxicology, Hamilton and Hardy, 1974
5. Toxicity and Matabollsms of Industrial Solvents, Browning, 1965
6. Toxicology, the Basic Science of Poisons, Casarett and Doull, 1975
7. Federal Register, 45FR Hazardous Waste Management Systems Part III, Identification and 

Listing of Hazardous Wastes, Page 33084, May 19, 1980
8. EPA Science Advisory Board, Subcommittee on Airborne Carcinogens, September, 1980

Comments:As this solvent (trichloroethylene) is used primarily to clean and/or degrease a wide
variety of metal and plastic parts, it should always be used in conjunction with properly 

igned and fully controlled solvent vapor degreasing equipment that is in compliance 
h the U.S. Environmental Protection Agency, OAQPS Guidelines, "Control of Volatile

wirganic Emissions from Solvent Metal Cleaning", and/or all other applicable federal,
state or local regulatory guidelines.

Detrrx Form MSP 8208.19
Litho in U.S.A.



Material Safety Data Sheet
DETREX CORPORATION P.o. Box sm. Southfield. Ml 48086-5111

MSD 8208.22

rev.-ll/f<5

Approved by U.S. Dept, of Labor as ‘‘Essentially similar" to Form OSHA-20 -\;k
Date: November, 1985 Edition: Second
Chemical Name and Synonyms: Perchloroethy lene; 
tetrachloroethylene ^as No.; 127-18-4

Trade Name and Synonyms; DETREX PERK
GOLD SHIELD PERK
Perchlor, Perchloroethylene

Chemical Family: Halo^enatprf Hvdmrarhnns Formula; CClj^CCla

DOT Shipping Name Tetrachloroethylene DOT Hazard Class: ORM-A 18 9 7

SECTION 1 • PHYSICAL DATA
Boiling Point @ 760 mm Hg: 
121*0 250“F

Vapor Density (Air=1).
5.83

Specific Gravity (HjO=1):
1.6 @ 20/20"C

pH of Solutions
6.8 to 8.4

Freezing/Melting Point. 
-22.3"C -8.2F

Solubility (Weight % in 
^-0.015% @ 25"C

Bulk Density:
13.6 lbs./gal. @ 20*C

Volume % Volatile:
100

Vapor Pressure;
14.2mmHg @ 20*C

Evaporation Rate 
(ethyl ether-1);0.09

Heat of Solution. Appearance and Odor
Not Applicable Clear, colorless liquid 

with ether-like odor.

SECTION 2 ‘ HAZARDOUS INGREDIENTS •/o Hazard Data
Perchloroethylene (Stabilized) 100 See Section 4 5

SECTION 3‘FIRE AND EXPLOSION HAZARD DATA
Flash Point ’ F (Method Used) [Flammable Limits in Air (% by Volume)
None when tested in accordance'" LEL: UEL;
with DOT requirements none none

Extinguishing Media: For fires 
involving perchloroethylene, 
use water, dry chemical or 
carbon dioxide.

Special Fire Fighting Procedures; Fire fighters should wear NIOSH/MSHA-approved pressure-demand self-contained breathing apparatus for possible exposure to hydrogen chloride and 
possible traces of phosgene.

Unusual Fire and Explosion Hazards. Perchloroethylene involved in fires can decompose to hydrogen 
chloride and possible traces of phosgene.

SECTION 4 • HEALTH HAZARD DATA
Toxicity Data See Reference 1 Classification (Poison, Irritant, Etc.)

LCso Inhalation (rat) 4,000 ppm (4 hours) Inhalation: Moderately Toxic

LOio Dermal Not Deteirmlned Skin Not Determined

Skin/Eye Irritation See Section 5 Skin/Eye ^^i‘^i?ritant®*^“®

LD»Ingestion (rabbit) 5000 mg/kg Ingestion slightly Toxic

Fish. LCso(LethalConcentration)ggj^^^ 100-10 onm Aquatic: Toxic
Human Exposure Information/Data; Unconfirmed data’ exists which indicate
that perchloroethylene by ingestion may be more toxic to humans than 
indicated by the available data. Such unconfirmed data report 
poisonings at doses as low as 500 mg/kg.

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800



SECTION 5 • EFFECTS OF OVEREXPOSURE
This section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure 
information in the order of the most hazardous and the most likely route of overexposure.

missibleExposure Limits The individual permissible exposure limits are as follows:

100 ppm, 8-hour TWA (time-weighted average); 100-200 ppm periodic excursions are 
allowed providing 8-hour TWA is at or below 100 ppm; 200-300 ppm excursions 
allowed only for maximum of 5 minutes in any 3-hour period; 300 ppm maximum 
allowable concentration (must not be exceeded); 29CFR 1910.1000.

ACGIH: 50 ppm, 8-hour TWA (time-weighted average); 200 ppm, STEL (15-minute short
term exposure limit)

ACUTE

Inhalation: Perchloroethylene is primarily a central nervous system depressant and can
cause possible central nervous system damage with overexposure. Inhalation can cause 
irritation of the respiratory tract, dizziness, nausea, headache, loss of coordination 
and equilibrium, unconsciousness and even death in confined or poorly ventilated area. 
Fatalities following severe acute exposure to various chlorinated solvents have been 
attributed to ventricular fibrillation.

Eye/Skin: Liquid splashed in the eye can result in discomfort, pain and irritation. 
Prolonged or repeated contact with liquid on the skin can cause irritation and 
dermatitis. The problem may be accentuated by liquid becoming trapped against the skin 
by contaminated clothing and shoes, and skin absorption can occur.

l~~estion; Swallowing of this material may result in irritation of the mouth and GI
t along with other effects as listed above for Inhalation. Vomiting and subsequent 

ow. ration into the lungs may lead to chemical pneumonia and pulmonary edema which is a 
potentially fatal condition.

CHRONIC

Prolonged exposure above the OSHA permissible exposure limits may result in liver and 
kidney damage. Perchloroethylene has been extensively studied for its cancer potential. 
There is no documented evidence to suggest that perchloroethylene causes an increased 
cancer incidence in humans, nor does available information from animal studies suggest 
that this material poses a carcinogenic risk to humans under conditions adhering to 
recommended occupational guidelines.

MSD 1208.22



gMERGENCY AND FIRST AID PROCEDURES:
InhsIdtiOnr Remove to fresh air. If not breathing, give artificial respiration, 
preferably mouth-to-mouth. If breathing Is difficult, give oxygen. Call a physician.

Eye or Skin Contact Flush eyes and skin with plenty of water (soap and water for skin) 
for at least 15 minutes, while removing contaminated clothing and shoes. If Irritation 
occurs, consult a physician. Thoroughly clean contaminated clothing and shoes before 
reuse or discard.

Ingestinn: if conscious, drink large quantities of water. DO NOT Induce vomiting. Take 
Immediately to a hospital or physician. If unconscious, or In convulsions, take 
Immediately to a hospital. DO NOT attempt to give anything by mouth to an unconscious 
person.

Notes to Physicidn (Including Antidotes): NEVER administer adrenalin following perchloroethylene 
overexposure. Increased sensitivity of the heart to adrenalin may be caused by over
exposure to perchloroethylene.

SECTION 6. REACTIVITY DATA
stability:

Stable
Conditions to Avoid: Avoid open flames, hot glowing surfaces 
or electric arcs.

Hazardous Polymerization:
Will not occur

Conditions to Avoid:
None

Incompatibility (Materials to Avoid): Avoid contamination with caustic soda, caustic potash or 
oxidizing materials. Shock sensitive explosives may be formed.

Hazardous Decomposition Products: Hydrogen chloride and possibly traces of phosgene.

SECTION 7»SPILL OR LEAK PROCEDURES
Steps to be Taken If Material is Spilled or Released: Immediately evacuate the area and provide maximum 
ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper respiratory and skln/eye protection (See Section 8) should be permitted In 
area. Dike area to contain spill. Take precautions as necessary to prevent contamination 
of ground and surface waters. Recover spilled material on adsorbents, such as sawdust or 
vermlcullte, and sweep Into closed containers for disposal. After all visible traces. 
Including Ignltable vapors, have been removed, thoroughly wet vacuum the area. DO NOT 
flush to sewer. If area of spill Is porous, remove as much earth and gravel, etc. as 
necessary and place In closed containers for disposal.

WasteOispoMi Methoct Contaminated sawdust, vermlcullte or porous surface must be dis
posed of In a permitted hazardous waste management facility. Recovered liquids may be 
reprocessed or Incinerated or must be treated In a permitted hazardous waste management 
facility. Care must be taken when using or disposing of chemical materials and/or 
their containers In accordance with the Clean Air Act, the Clean Water Act, the 
Resource Conservation and Recovery Act as well as any other relevant federal, state, or 
local laws/regularIons regarding disposal.

’CRA - Hazardous Waste Number - U-210



SECTION 8 • SPECIAL PROTECTION INFORMATION
Respiratory Protecticm: use a half or full facepiece organic vapor chemical cartridge or canister
respirator when concentrations exceed permissible limits. Use self-contained breathing apparatus 
(SCBA) or full facepiece airline respirator with auxiliary SCBA operated In the pressure-demand mode 

r emergencies and for all work performed In storage vessels, poorly ventilated rooms, and other 
(fined areas. Respirators must be approved by NIOSH or MSHA. The respirator use limitations made 
NIOSH/MSHS^'^ and by the manufacturer must be observed. Respiratory protection programs must be 

observed. Respiratory protection programs must be In accordance with 29CFR 1910.134.
Ventilation rryoe); Use local exhaust or dilution ventilation as appropriate to control exposures to 
below permissible limits.
Eye Protection; Splashp roof goggles GIovm: VlCon , Polyvinyl alcohol*.

For limited service only: Nitrile.
______ (*degrades In water)

Other Protective Equipment Boots, aprons, or chemical suits should be used when necessary to prevent
skin contact. Personnel protective clothing and use of equipment must be In accordance with
29CFR 1910.133 and 29CFR 1910.132.

SECTION 9»SPECIAL PRECAUTIONS
Precautions to be Taken During Handling and Storing:

e Do not use in poorly ventilated or confined spaces without proper respiratory protection 
(See Section 8).

• Perchloroethylene vapors are heavier than air and will collect in low areas.
e Keep container closed when not In use.
• Store only In closed, properly labeled containers.
• This material or Its vapors when In contact with flames, hot glowing surfaces or electric arcs can 

decompose to form hydrogen chloride gas and traces of phosgene.
• AVOID CONTAMINATION OF WATER SUPPLIES. Handling, storage and use procedures must be carefully 

monitored to avoid spills or leaks. Any spill or leak has the potential to cause underground 
water contamination which may. If sufficiently severe, render a drinking water source unfit for 
human consumption. Contamination that does occur cannot be easily corrected.
i chlorinated solvent used as a flashpoint suppressant must be added in sufficient quantity or the 
resultant mixture may have a flashpoint lower than the flammable component.

• Do not use cutting or welding torches on drums that contained perchloroethylene unless properly 
purged and cleaned.

Other Precautions:
• Do not breathe vapors. High vapor concentrations can cause dizziness, unconsciousness, possible 

central nervous system damage or death. Long-term overexposure may cause llver/kldney Injury.
• Use only with adequate ventilation. Ventilation must be sufficient to limit employee exposure to 

perchloroethylene below permissible exposure limits. Observance of lower limits (outlined in 
Section 5) Is advisable.

• Avoid contact with eyes. Will cause Irritation and pain
• Avoid prolonged or repeated contact with skin. May cause Irritation or dermatitis.
• Do not swallow. Swallowing may cause Injury or death.
• Do not eat, drink, or smoke in work areas.

References: 1. NIOSH registry of Toxic Effaces of Chaalcal Substancas, 1978
2. Industrial Hyglana and Toxicology. VoIum II. Sacond Edition. F. A. Patty. 1963
3. Dangerous Propartlas of Industrial Natarlals. Fifth Edition. N. I. Sax. 1979
4. EPA Science Advisory ioard. SubcoBBlCtee on Airborne Carcinogens. Septeaber, 1980
5. Encyclopedia of Chaalcal Technology. Voluae 5. Third Edition. Klrk-Othmer. 1979
6. NIOSH/OSHA Occupational Health Guldallnas for Chaalcal Hazards. DHHS (NIOSH)

Publication No. 81-123. January. 1981
7. NIOSH/OSHA Pocket Guide to Chaalcal Hazards. DHEW (NIOSH) Publication No. 78-210 

Saptaabar. 1978

Comments: As this solvent (perchloroethylene) Is used to clean and/or degrease a wide variety of
metal and plastic parts, it should always be used in conjunction with properly designed and fully 
controlled solvent vapor degreasing equipment that is In compliance with the U. S. Environmental 
Protection Agency, OAQPS Guidelines, "Control of Volatile Organic Emissions from Solvent Metal 
Cleaning", and/or any other applicable federal, state or local regulatory guidelines.

Perchloroethylene Is also used extensively in the commercial drycleaning of clothes. It 
Id always be used in conjunction with properly designed and fully controlled equipment that Is 

compliance with all applicable federal, state and local regulatory guidelines.

DETREX AUTHORIZED SIGNATURE
Detrax Form MSD 8208.22 Litho in U.S.A.



Material Safetv Data Sheet msd.2o.»
OETREX CHEMICAL INDUSTRIES. INC.
0.0. mo» 801.

uIl/
Approved by U.8. Dopt. of Labor as “Caaontlally similar" to Form O8HA>20

Oats: SdKIent
Chanrueai Nome ana Synonyms; Mathylana Chioridi;
dlchtorofMthana CAS No.: 7$*0V*2

Trsdw Name and Synonyma: ntothyiana Chlorido

cnamieai Family: HPoganatod Hydreeirbont Formula: CHsOa
DOT Shipping Namo: Mathylana Chlorido OOTHaxardClaaa: ORM-A • UNlS«

SECTION 1 • PHYSICAL DATA
BoUmg Point 0760 mm Hg: 

iai*F 04.IFCI
Vapor Oanalty fAlral}:

taPc*2.e
Spadfle Qravfty

1.x
pHofSeiutleni:

Niulril

Freealng/Meiting Point 
•1«.1®FI-86.7*CI

SohjbllHyfWolghtHln
Ig/lflOnl

SuM OanaHy:
• a^C 11.19 lta.l{il.

Voiumodb Volatile

essmtlUly 10
Vapor Proaau re:

12(Pc - 34»mmtig
Evaporation Rata

(dtnyi athor • 1): 0.71
Mast of Solution; Appoaranea and Odor

Not Appileabis colartoss llguld witn atbar*ilka odor.

SECTION 2 * HAZARDOUS INGREDIENTS % HatardOaia
Mothylona Chlorido (Stdiillzadl in Sat Sactlons 4 and 5

Flash Point *F (Method Used) Nona 
whan tastad In scordanca with

1 Flammabla Limits in Air by Volume)
1 Sat Bilow

Extinguishing Media For fires 
involving mtthyiant chiorida, usa

DOT raqulraments. 1 LEL 1» UEL; 19ft witar. dry chaatleals or CO*.
SMcnl n» Pienilng f>rocsDuni n„ figiiMn iMuM amr NIOSNMSHA-tpfnMil utf-cwiWiiM trMMnj ininui 
for pDiilbio ssposuro to hydro^on chiorlds snd possfeis trseos of phesgtno.

Unuouoi Pifo ond Exptooion Hosorda; vtpora concontrolod in s poorly vontllotsd arso esn Im ijnilad upon contact with 
a ipark, flams or hl9h inteniity soureo of htaU This c»t occur at eorcantrallens botwaan 12ft and Ifft by vtiumo. 
OscomposHlon or burning can product hydrogen cniorida and possMy Irocas of phosgsna. Alio sat Mros warning latter 
rdrm SoL 820121 attaehad.

SECTION 4 • HEALTH HAZAnO DATAPermiwiWwEaposurw Limits m.V): SOOppn (WAI Sit Sactlon 4 (Confdl nail psgi
Tasidly Data Cteaailieation (Poison. IrrItanL Etc.)
LC. inhalation LCia iguinai pigi 3,Gaoppm/znn. LCM.innaianon TCwthumani sooppnyinrs. Inhalation: Toxic

LOm Dermal Skin/Eye: liquid oiiwiy IrrItPIno to skin: aya IrrItanL

LO» Ingestion - <rai) • 2.136ngAg ingsshon; silgnsy toxic
Fish.LCn(LathaiConeentrahon) Net datarmlnad Aquatic:
Humsn Expofure information/Oati;

* Lovpit publishad tulc concantratlon.

24-HOUR EMERGENCY ASSISTANCE: (313) 3S8-5800



Sgtton i - Nfwilufcli tiDOtuff Uw!t
Current OSHA ptrmisfftit wpoiurt limits (2*cre mo.l000» »n 500 ppa tt-hour w/U; 900*1.000 ppm period eaursiofu 
■re aiioMte providing tWA Is it or Mlow SOOppm l,000*Z.aniipffl ncurstons olloww] only tor niAliiwin ot fivt mlnutn 
In my Hwur porlod ** t,000ppm mrelmuffi MlovraDlc concontritlen (nust not tit tttMdtd).

*NiOSH rseommtnds thst tht 1WA ixposurt limit for mtthyltno chloride Is TSppn. In tho absenci at occuptllonet »i* 
posurt to eirbon monoKlde (CO) above a TWA ^ 9ppm up to a 10-hour mrkd^. occupational exposure to ntthylena 
chloride shall be controlled so that «mrkors are not exposed to mMUylent chloride In txccsi of 75ppm (201 mgku ml 
determined m a 1WA for up to a 10-hour worttday, 40-hour uortaMOk. In. the prestnee el exposure to CO In the wrk 
envimnmont at more than 9ppm as a TWA for up to a lO-hour workday, exposure IlmiU ef CO or meth^ene or both 
snail Pa reduced to satiiiy the relatlenshipi

CtCOi * CICH,CI,) ^ 1
LtCO) LICHaCIo)

wherOi C(CO) > 1WA oRpeaure concentration ef CO, ppm
KCO) • the receiunandtd TWA oxpeiun ilmR at CO • 39 ppm

CCHaClf) *1WA axpeeure concentration of methylene chipilde. ppm 

UCM.CI.) • the rootmeiondod 1WA oRpaauro IlmR of mathyleno chloride • r9ppm

Oceupattenal oapeoure shell N oontrellod at that wortore ere not oepHod to ewthytone chloride ebeve i peak concen
tration of SQOppffl a,740m|leu m) u dotoriiinod by o 15-mlnuto aompling period.

Emoloyots enrking with mothyiono chloride should bo avmre ot this heivd. This tORle ofloct Is 'WddiUvo*' In nature wRh 
the risk belne pruter tor smokors, who ginertlly heve higher lovols of carbaiyhoinoglebln. Cmpleyoos with a history of 
cardloviscuier diseast should not be aliawad to work with methylene ehioMo unless approved by a physician.

SECT ION 5 • EFFECTS OF OVEREXPOSURE
THIS soction covers eflocts of ovc.'cxposurc tor mnatatioa eyc/skin contact, ingestion end omcr types of overexposure 
' 'nrmatlon in the ordc- Of the most hwen-dOua end the most likely route of ovo'oxposuro.

Effects of Overexposure *
Acute. Inhalation affad is primarily nareesis. Principal symptoms may bo headKho, dininest. nausea, tingling or 
numbness of the oxtrointlioc, senses ef fullness in the head, stnie of warmth, stupor or dullnats, lathargy and 
drunkonait. exposure to <07 high concentretlens may lead to uncensetousness or even death in confined or poorly 
ventilatid arees.
C»fwic; several cnronic inhalation studies reported by NIOSH revelled thK test animals exposed to methylene chloridt 
concentrations as nign as laoisppm, snowed siignt iivr and kidney changes. Th# rasutts of tijeso studiis Indicile that 
proiongod mmosuri limits may rtsuit in liver and kidnay damago.
Chronic Inhalation studies, cosponsored by sevoral methylene chlorldi producers, wort recently completed on rets. The 
results of these studies were reported to heve reveeled a mathematically signincani increase In malignant uiiva^ gland 
turnon in tho group of male rats (nm tha study's highast exposura level O.5Q0ppm).

liquid splashed in the eyes can result In discomfort, poln and Irrltilton. Prolonged or repeated contet with liquid 
on the Skin cin cause irritation and dermatitis. The problem may be accentuated Hy liquid becoming trapped egainst tho 
skin by contaminated clothing and shots. Skin Aserption can occur.
Rcetareh has recently ihewn thto methylene chloride if netobeltoed by the body to eerben monexidi.^ Further, the 
emeunt e( careen monoxide termed I* directly related to the amount of mothylene chloride toeerbed end can be fuf- 
liclent to produce e lubslantlet slreu an the cerdlovaeculer Tstom through the aievaiton ef tha level of earbexy- 
hemeglobln (COHb) -- the praduct farmed by tN combination of carbon monoxide end the blood's hemoglebin thus 
effectively reducing the amount of homoglcbln availebto- tor the transport ef eiygen throughout the body.

tN.U



gMERGENCY AND FIRST AlO PROCEDURES!
Inhatetlen: ntmovt to fmh ilr. U not brtothing, stvo irtlTlelol mpiratlon, proftrAly mouth*1d-mouth. If breathing
to 4irricult, glvf ocyvtn. Call ■ physician.

Ey# or Skin Contact Flush eyas and skin with plenty af water (soap end water tor skin) for at least 15 minutes, 
while ramoving contaminated clothing end sheas. If Irritatton occurs, consult e physician.

Ingaailon: if conaclous. drink a quart of amtor. 00 NOT Induca vomiting. Taka Immediately to a hospital or physician.
Ifjjnconseic^ or In convulsions, ttoie Immediately to • hospital or phyalelan. DO NOT give enything by mouth to an un~ 
canaclous persan.

Notot lo Phytldon (Inaludlnf AnlUoaoo)i fcycH ■omlnlster adrenalin tallowing melhylena chlorloa ovaraxposurc. 
Ineroaeed eensitlvKy of the heert to edrcnelln may Pe caused by ovoresposure to matt^lanachlorldi.

SECTION 6. REACTIVITY DATA
•totoWSyi

Stable
ktoAwoMi Avoid opon flanwa, hot glowing surfaete or electric area.

** Will not occur CondUlMtoloAvoM

IneempotlbMtyfMalartili to Avoid): Avoid eontomlnatlon with caustic soda, caustic potash or oxidizing matariais.
Shock sansHIva caploslvts may bt lormod. Avoid cent ad vrith aluminum, magnesium, zinc and alloys tnaraof unoar nigh 
pressures. See Datrai warning lelter Form Sol gOa.a attachad,
Mdsardoua otcompoanion products: hydrogen chloride and possibly traces or phosgene.

SfotlON 7«SPILL OR LEAk PROCEDURES (Soa Oetrex Forms Sol 8208.14 and Sol I20S.I5 attached)

•lopo to bo T«k«i H Matofial to Spilod or Aota ■ Immediately avKuait the area and provide maximum ventilation. 
Unprotactid piraonnai snouid movt upwino of spin, Only personnel equipped wltn proper respiratory and ttinfeye protacilon 
Should oe permittad in area, miw aru so conuin spin. Tau precautions as necessary to prevent comamlnetion of ground 
and surfaci wmers. Recover or absorb spilled matortal on sawdust or vormicullte and swoop Into closed containers far dis
posal. After all vislbla traces have been ramovod, thoroughly wot vacuum the area. DO NOT hush to sewer. If arte of spill 
is porous, romove as much contaminated earth and grawl. ato., as necessary and place in dosed containers tor disposal.
(See Oitow).

WtotaDtopoMi Method Contaminated sawdust, vormieulHo or porous surface must be disposad of in a permitted 
hazardous waste management facHily. Recovered liquids may ba raprecossad or irKinaratod or must bt traalad in a par* 
mIHed hazardous waste management facility. Cara mutt be taken whan using or disposing of chemical matorials and/or 
thair containers to prevent environmental contamination. It Is your duty to dispose of the etiamieal matorlais and/or their 
conlainan In accordance wHh the Clean Air Act, the Clean Water Act. the Resource Comervatton and Racovary Act and 
ml relevant statt or local taws/ragulations regarding disposal.



SEfrri6Kl 8 * S^#(^lAL ^^6TECTI0N INFbfth^ATION
Waa^lffry »r»l—ll^wl ftt tmrjtnetti «r «itrMnj In conllntd ■rui, wir stlf-contilnMi OrMtning •ppirHUS Of Supplied lir 

fti^raUty pretaetton. (Um tha 'buddy ayatam" and waar a aafaty harnaaa with lllttlne). In other circumstances involvin) 
eatantlansi awaraxeasurM, uaa NIOSH/MSHA'approved erfanic vapor respirator. (Observe (Imitations directed by manutacturer.l 
Reipiratary prataetlen profram must bs in aeeordanea wHh SKFR IPIO.134.

VonWatiann’ypt): Maehanleal (Cenerall * Sufficient to maintain vmrltplaee eancentratton below parmlaalbla axpesura llmitt.

lywPieiocllon; Spiaehproef faff las i: Paiyathylana, neoprene or polyvinyl aieohot.
OtMrProtwetivtequipmonc sn^iy shower and aye*wesh fieuntein In Immediate ana. Nrsonnel protective Clothing and 

use or equipment must be in accordance with 29CFR IPIO.133 end 29CPR 1910,131

SECTION 9 • SPECIAL PRECAUTIONS
miwoMittene la TataMi During Handling and ttorlngi
• Ob net ult in poorly vonttlitad or eonfinid iptftt
• Melhytene chloride vapors are heavier than air and will eollact In low areas.

Knp eontiinor etosid whan not In un.
Oo not start In open, unlaOaiod or mislabolad containers.
liquid oxygen or other strong oxidants term expiosivt mbduras with methylana chloride.
This maierlal or Ks vapors when In contKt witn flames, hat giewing lurfaets or electric ires een decompose to form 
hydrogen chloride gas and traces of phosgene.
AVOID contamination OP WATER SUPPLIES; Handling, Storage, and use procedures must oe carefully monitorec 
to avoid spins or isaxs. Any spin or leak nas tna poientlil to cause underground water contamlndlon wnicn nay. 
if sumcientiy severe, render a drinking water source unfit tor numan consumption, contamination that does occur 
cannot be easily corraetad
Caution snouid be tahin not use In prassurlnd or totally encloiod system of light metal construction such as aluminum, 
magnesium, zinc or oiicys thereof. Example, paint or adhesive spriy system. (See form SoL 820121 ottacnel)

OthwrWfM

AVOID PROLONGED OR REPEATED BREATHING Of VAPORS. High vapor concentrations can causa dininess, 
unconsciousness or death. Long -term overexposure may causa liver/kidnay domaga.
USE ONLY WITH ADEQUATE VENTILATION. Ventilation must bt sufticlant to limit tmpioyn exposure to methylana 
chloridi bolow OSHA permissible exposure limits iS-hour IWA-SQOppm; calling • l.OOOp^; mnimum peak •Z.QOOppm, 
9 minutes in my 2 hours).

« AVOID contact with EyK. will cause Irritation and paia
• AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. May CMS! IrriUtion or dermatitis.
• OO NOT TAKE INTERNAUY. Swallowing may causa Injury or death.

References:
1.
2.
3.
1
5.
6. 
T.

NIOSH Registry of Toxk Efteets of Chtnicil SubsUnces. 1978
Industrial Ilians and Toxicology, Volumt II, Scond Edition. P.A. Patty, 1983
Dangerous Properties of Industrial Materials, filth Edition, N. I. Sax. in9Industrial Toxkoi^. Hamilton and Har^, 1974
roxicity and MaUboilsms of Industrial Solvents, Browning, 1969
Toxicology, the Basic sennet of Poisons, casareti and Oouii. 1973
Padarai Raglsttr, 49PR Hazardous waste Management Syttamt Part 111. lointinemon and Listing 
or Hazardous wastes. Page S90B4, may iv, leio
EPA Science Adviwry Boerd, Subcammtttee on Alrberne Cetelnegena, September, 19BB

Comments: as thb solvent (methylene chtorWeria used to clean andfer degrene a wide variety ef metal ersd plostic
parts, it should always be used In conjunction with prtptrly designtd end fully controlled selveni vapor degrtosing equipment 
(hat is in camplianca wilh (ha U.S. -Environmental Protection Agency OAQPS (Kildallnes, "Control of Volellla Organic Emissions 
from Soivont Molal Cltanlng", ondtor all ethtr appileable ledarel, sMt or laeel ragulatery guldalints.

Methylene chloride Is also used axitnsivtiy in Industry as a solvent, thinner, point stripper, etc. It should elweys be usto 
-onjunetton wilh properly designed and fully controlled equipment that Is In compliance with ipplicWile federal, state and 

regulatory guidelines.
.MtrM r«fia MSS itao.zs Uiha la U.a. A.



MATERIAL SAFETY DATA SHEET
IDENTIFICATION

Name:
Freon* TF Solvent 
Freon® PCA

Svnonyms:
Trichlorocri11 imroechane
R-H3, ir-in

CAS Name;
Ethane. 1.1.2-TrIchloro-1.2.2-Trifluoro

Manufacturer/Di.stributor:
E. I. du Pont de Nemours & Co. (Inc.)

Address:
Freon® Products Division 
Wilmington, DE 19898

Chonical Family: 
Halo^enated Hydrocarbon

Formula:
CCl2PCC.1F^

CAS Registry No.
78-13-1

Medical Fmergency ftione:
(800) /»41-3837

Transportation Emergency Riune; 
CHEMTREC (800) 424-9300

PHYSICAL DATA
Roiling Pbint(“F): 117.6 Percent Volatile by Volume; 100*

Density. 1.37 g/cc 8/77"F Vapor Pressure-. 334ran Hg §/77*F

Vapor Density (Air - 1): 6.5

pH Information. Neutral

Form: Liquid

Color: Colorless

HAZARDOUS COMPONENTS

Material(s):
Trichlorotrifluoroethane 

HAZARDOUS REACTIVITY

Solubility in H2O: 0.02* by wt. ^ 77“F

Evaporation Rate ((Xl^ “I); 0.1

Appearance: Clear

Odor: Slight Ethereal Odor

Approximate * 
100

Stability;
Material is stable. However, avoid open flames and high temperatures.

, M M < >1 ».(• I. I
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Incorapatibility:
Alkali nr alkaline earth metals - powdered Al. Zn, Be, etc.

Decomposition:
This compound can be decomposed by hiah temperatures (open flames. Rlowina metal 
surfaces, etc.) formlna hydrochloric and hydrofluoric acids - possible carbonyl 
halides.
Polymerization- 
Will not occur
FIRE AND EXPLOSION CAIA

Flash Point: 
None

Method:
TOC

Autoianition Temperature: 
Not Determined

Autodecomposition Temperature; 
Not Determined

Flaninable Limits in Air, X by Vol. 
Lower: Nonflannable
Upper; Nonflammable

fire and Explosion;
Dnns may rupture under fire conditions.
Extinauishina Media:
Nonflannable

Decomposition may occur.

Special Fire Fiahtina Instructions:
Self-contained breathina apparatus (SCRA) may be required if dnns ruprurc and 
concents are spilled under fire conditions.
HEALTH HAZARD INFORMATION
Principal Health Hazards:
Inhalation: Vapor is heavier chan air and can cause suffocation by reducina 
oxyaen available for breathina. ftreathina high concentrations of vapor may 
cause liaht-headedness, aiddiness, shortness of breach, and may lead to 
narcosis, cardiac irregularities, unconsciousness or death. \C 50 Rats 52,000 
ppm/4 hrs.
Note; In screening studies with experimental animals, exposure at approxi
mately 5(X)0 ppm (v/v) and above, followed by a large intravenous epinephrine 
challenge, has induced serious cardiac irregularities.
Skin: Not a corrosive or irritant after single contact; however, repeated liquid 
contact can cause defatting of Che skin resulting in irritation. This material 
is poorly absorbed through the skin (Rabbit AID >11,000 mg/kg).
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Eye: lAquiil contact can cause discomfort, usually no extended effect.

Oral: Although oral toxicity is low fLD V) Rat 43000 n«t/kjt1. ingestion of
PC-113 i.s to be avoided.

Exposure 1.iinits:

PEL (OSHA) 1.000 ppm

TI.V* TWA (ACGIH) 1 .000 ppm

Safety Precautions:
Avoid breathing vapors and prolonged skin exposure. Use only in well ventilated 
area.
First Aid:

Inhalation: Remove to fresh air. call a physician. If not breathing, give
artificial respiration, preferably mouth-to-mouth. If breathing i.s difficult, 
give oxveen. Do not give epinephrine or similar dnjgs.

Note to Physician: Because of a possible increased risk of eliciting cardiac
dysrvthmias. catecholamine drugs, such as epinephrine, should be considered only 
as a last resort in life threatening snergencies.

Eye: In case of contact, immediately flash eyes with plenty of water for at
least 15 minutes. Call a physician.

satin: Flush with water. Get medical attention if irritation is present.

Oral. No specific intervention is indicated as the compound is not likely to be 
haz.irflniis bv ingestion. However, consult a physician if necessary. Do not 
imhuf ,<»Tiirini' ;\r Che hazard of aspirating the material into the lungs is a 
greii. r h.i/.ird than allowing it to progress through the intestinal tract.

Medical r/inditions Possibly Aggravated by Exposure:

Cardiovascular Disease: See Principal Hazards: Inhalation Section.

Other Health Hazards:

Freon* 113 is not listed as a carcinogen by lARC, NTP or OSHA. Based on animal 
studies and human experiences this fluorocarbon poses no hazard to man relative 
to systemic toxicity, carcinogenicity, mutagenicity, or teratogenicity v*ien 
occupational exposures are below its TLV*.

. J

PROTECTION INFORMATION

Generally Applicable Control Measures:

Normal ventilation for standard manufactxiring procedures is generally adequate. 
Local exhaust should be used U>en large amounts are released. Mechanical 
ventilation should be used in low places.
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Personal Protective Equipment;
Butyl Kloves should he used to avoid prolonged or repeated exposure. Chenical 
splash goggles should he available for use as needed to prevent eye contact. 
Under normal manufacturing conditions no respiratory protection is required v*ien 
using this product. Self-contained breathing apparatus (SCBA) is required if a 
large spill occurs.

DISPOSAL INFDBMATION

Spill. I.eak or Release;
Ventilate area. Do not flush into sewers. Dike spill. Collect on absorbent 
material and transfer to steel druns for recovery or disposal. Comply with 
federal, state and local regulations on reporting releases.

Waste Disposal; Comply with Federal, state and local regulations. Remove to a 
permitted waste disposal facility. EPA Hazardous Waste Nos. F001 and FTX)2 may 
apply to waste materials.
SHIPPING INFORMATION

Domestic - Other Than Air (DOT)

Proper Shipping Name Not Regulated

International Water or Air (IMO/ICAO)

Proper Shipping Name Not Regulated

Other Information

Shipping Containers 

Storage Conditions

Dnnis, tank trucks, tank cars 

Clean, dry area. Do not heat

above 125*F.
Date Revised; 10/85
Person responsible: T. D. Azmstrong, C&P Dept., Freon* Products Lab, 

Chestnut Rm. Bldg. 711, Wilmington. DE 19898 
(302) 099-3847 or (302) 999-4338.

E-77806-1 E7.4
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STANDARD OPERATING PROCEDURES FOR THE DETERMINATION OF 

SOLVENT CONTENT IN SPENT SOLVENTS FROM DEGREASING 

OPERATIONS USING SPEOHC GRAVITY METHOD

1.0 SCOPE AND APPT.TC ATTON

The specific gravity method for correlating solvent 

percent and specific gravity was devised by Mr. Jim Goodrich, formerly 

laboratory supervisor of the Detrex Solvent Laboratory and currently a 

chemist in Detrex’s Research Technologies International (RTI) division. The 

graphs relating specific gravity and solvent percent (voliune) are 

non-empiiical and are based on the following assumptions:

i) the non-volatile fraction of the waste oil can be approximated by 

an oil of specific gravity 0.9.

ii) die relationship between specific gravity and volume percent is 

linear.

iii) a sample of 0% solvent would have a specific gravity of 0.9, and a 

sample of 100% solvent would have a specific gravity of the 

solvent in question..

The specific gravity method is designed to be used a 

screening procedure only; quantitation is performed by a gas chromatograph 

analysis.



2.0 SUMMARY OF METHOD

A representative sample of the spent solvent/oil mixture 

is obtained and the spedtic gravity is determined. The percent solvent is 

determined by comparing the specific gravity of the mixture to that of the 

pure solvent.

3.0

The determination is for screening purposes only and any 

materials that will interfere with the measurement of the specific gravity will 

interfere with the percent solvent determination.

4.0 APPARATUS AMD MATERIAL

4.1 Glass Thief for Collection of Sample

4.2 Thermometer

A3 Specific Gravity Hydrometer Set - 0.90 to 1.60 specific gravity range

4.4 Hydrometer Jar



5.0 REAGENTS

5.1 Rinse Solvent - Solvent of same type as being measured to 

rinse hydrometer jar

6.0 SAMPLE COT.T.EmON. PRESERVATTON AND HANDLING

Samples are collected in accordance to section 5.0 of the QAPP

7.0

7.1

7.2

Collect sample using the Glass Thief

Transfer sample to a container of siiffident size to allow for 
mixing.

Shake container for at least 30 seconds.

7.4

73

Place the thermometer and a hydrometer in the hydrometer jar.

Fill the hydrometer jar to within one inch of the top with the 
mixture to be tested.

7.6 If the hydrometer reads off-scale, replace it with a higher or 
lower range hydrometer as required.

7.7 Read the hydrometer to the nearest 0.01 SpG unit.

7.8 Pour sample back into original container.



7.9 Rinse hydrometer jar with solvent prior to collecting next 
sample.

7.10 Using the attached Solvent-Oil Mixture vs. Gravity Graph or 
Chart, for the appropriate solvent type, determine the weight per 
cent oil.

7.11 The solvent content is calculated as follows:

7.12 WEIGHT PER CENT SOLVENT = 100% - WHGHT PER CENT OIL

8.0 QUALITYCONTROL

This procedure is for screening purposes only and no 

substantial quality control is required.



Designation: D 4982 - 89

Standard Test Methods for
Flammability Potential Screening Analysis of Waste''

This oaadairi is iMMd uadcr tiK fiiad c 
onpaal ■dopnen or. IB ihe one of RvaM. UK! 
tuBcnenpi cpnlOB (<l larticBiw as cduonal dus

I 049t2: (be Biimber i 
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i aaee (be UsiievnMB or iappre««L

1. Scope
1.1 These test methods are used to indicate the fiie> 

produdnt potentiai of wastes. The following test methods 
can be applied to waste liquids, sludges, semisolids, or solids:

Toi Method A—Toi Suaple Espoaed to H«k Md 

Tot Motaed Tws Suopic Expowd to SpHk

It IP 13 

1410 IS

1.2 These test methods should be used to measure and 
describe the properties of materials, in response to heat and 
flame under controlled labonuory conditions and should not 
be used to describe or appraise the fire hazard or fire risk of 
ixuteriais under actual ^ conditions. However, results of 
these tesB may be used as elements of a fire risk assessment 
that takes into account ail of the factors that are pertinent to 
an assessment of the fire hazard of a particular end use.

1.3 These test methods are designed intended as 
preliminary tests to complement the more sophisticated 
quantitative analytical techniques that may be used to 
determine flarmnabOity. These test methods offer, to the 
user, the option and the abtliiy to screen waste for potenti^y 
hazardous flammability potential when the more sopfaisii- 
cated techniques are not available and the total waste 
composition is unknown.

1.4 This standard may /irvo/ve hazardous materials, oper
ations. and equipment. This standard does not purport to 
address all of the stfety problems associated with its use. It is 
the responsibility of the user of this standard to establish 
appropriate safety and heakh practices and determine the 
applicability of regulatory lirrtitations prior to use. Specific 
hazard information is given in Section 6 and 13.4J.1.

2. Referenced Ooenmems
2.1 ASTM Standard-
D93 Test Methods for Flash Point by Pensky*Martens 

Qosed Tester^
2.2 Other Standard:
Prudent Practices for Handling Hazardous Oiemicalt in 

Laboratories^

3. Terminoiog}’
3.1 Description of Term Specific to This Standard:
3.1.1 screening anedysis—^ prelimittary qualiutive or

semiquantitative test developed from classical qualitative 
and quantitative techniques that is designed to effidentiv 
give the user specific information about a waste that will aid 
in determining waste identification, process compatibility, 
and safety in handling.

4. Snmnary of Test Methods
4.1 Method A—K test sample is exposed to heat and 

flame. The sample is reported as having a positive or 
negative flammability potential as described in the test 
procedure.

42 Method Spa^ from a flint lighter are introduced 
to the vapor space immediately above a representaiixT 
sample of a waste, and observation is made for a flash in the 
vapor space or ignition of the sample. A flash in the vapor 
space or ignition and burning of the waste indicates t 
positive flammability potential at ambient temperanire.
5. Sigoificance and Use

5.1 These test methods are intended for use by those » 
the waste managemem industries to aid in identifying the 
flammability poren**^^ or waste

f

'Tboeiai tntthPdmrumertbejgriMicUBBBf ASTMCowumMe^MoB 
WoR Ouponl and IS (be dnen w Riiiinbility of Subeomtitmae 034.02 on 
nRseU and Qionicii Chanocnxaiiaii.

Cunoit edmon aBW««ad N«v. 10. 1919. Publisbad DMember 1919.
• Amwai Book ol AST.U Siandwdt. Voi 0301.
> Nauonai Raaeweb CounoL Naannal Academy Picak Waahiacian. DC >911.

6. Hazards
6.1 Avoid inhalation and sidn or eye contact, or 

any hazardous materials.
6.2 Standard laboratory hygiene practices should be fol

lowed when conducting these tests.
6J All tests must be performed in a laboratory hood 

equipped with an exhaust intake along the front edge of the 
work area to coUea any heavier-than-air vapors generated.

6.4 The analyst must wear flame resistant oven gloves. 
6J Waste containing or suspected of containing highh

volatile organics or peroxides should be tested using a muci^ 
smaller sample than that used in 132.

7. Sampling
7.1 Santple containers must be kept tightly sealed unti

72 Samples should be analyzed as soon as possible aftr 
coUeeiioiL

7J If necessary, allow the sample to come to roor 
temperanire in a tightly sealed container. For example 
frozen material should be allowed to thaw completely.

8. Report
8.1 Repon the following information:
8.1.1 Sample identification,
8.12 Date of test,
8.1 J Sample classification: positive or negative, and
8.1.4 Reference to the procedure applied.
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If. Quality Control
«).| Quality control check samples and duplications 

should be performed at an action level specified by the 
laboratory and at an appropriate frequency.

0.2 Flammability standards should be maintained for 
onulv-st training and as reference guides. Examples are given 
;n the following table.

(ForiOaNa I)

WIity Pwtmml Scrtwif AMlysit
tbmimMesor

lUd.U-m-
iMo»l.l2>aifl«eiaciiiaM) Ml I3.4J.1.

lO. Predsion and Bias
lO.l No statement is made about either the predsion or 

bias of these test methods since the result merdy states 
whether there is conformance to the criteria for success 
^pedfied in the procedure.

TEST .METHOD A—EXPOSUKE TO HEAT AND FLAME 

(1. Intcrfi
11.1 Drafts in the laboratory fume hood where the test is 

pertbrmed could cause excessive cooling and &lse negative 
results. A properly operating fume hood with a Eue vdodty 
of 150 ft/inin should provide consistenL usable results.

11.2 Ignition sources that provide excessive hating rates 
alone or combined with a very w"gn test portion may 
obscure results. That is, the sample may be decomposed. 
Mntered. fused, evaporated, or otherwise consumed before 
positive or negative evidence of flammability is observed. 
The use of suffidendy large test portions and of heating rates 
:>picai of a bunsen burner should resolve this problem.

11.2 An inadequate source of heating could limit the 
volatilization of flammable components and provide &lse 
negative results.

11.4 Oifficult'to-observe flames resulting fiom the 
‘niming of certain compounds (for example, methanol) 
could provide fiilse negative results. If the presence of these 
compounds is suspected, the presence of flammability might

confirmed by the insertion of a watdiglass just above the 
:cu materiaL The watchglass is then examined for products 
if combustion (for example, moisture and soot).

Note I—The watdifian method aanotdisnnsuish between vipor* 
'Rt water or water produced by combuidon.

11.5 An improperly adjusted gas burner (for example. 
Mth an insuflidently aerated flame) could inir^uce raw gas 
;nto or immediately above the sample. This raw gas could 
inctly support a flame after the source of ignition is 
removed, providing the appearance of a flammable sample 
and a false positive resulL

12. Apparatus
12.1 Gas Burner, (for example, a bunsen burner) with an 

adjustable air shutter and an adjustable gas orifice is needed. 
The gas burner and fuel supply line must be appropriate to 
the gas Mtppliffd: natural gas. arnfidal gas (including propane 
and butane), or liquified petroleum gas (LP gas or LJPG). 
Where a gas supply line cannot be provided, a propane torch 
may be substituted.

12.2 Lighter, (for example, piezo lighter) for burner is 
required.

I2J Aiumintun Weiring Boats or other non-flammable 
containers are needed.

12J.1 Cutdoa—Weighing boats of material other than 
aluminum should be used if the testing materials ream with 
aluminum, for example, caustics.

12.4 Watchglass.
12J Large Beaker. Tongs. .4sbestos-Free High-Temper- 

ature Gloves or .Mittens, or other apparatus as needed to 
extinguish burning matwiak
13. Procedure

13.1 Light a gas burner and adjust to a typically blue 
flame that is not readily blow^ouL A yellow flame easily 
affected by drafts indicates insufficient air (the ainfuel ratio is 
too low). A sharp, blue flame is good. (If the flame rises 
above the burner head, is very difficult to lighL or tends to 
eamnguMh itselfl indicates that too much air or too much air 
and fuel are being supplied to the burner.)

13.2 Place a suflidem amount (approximatdy 5 g) of a 
test sample in an aimwintm weighing boat or othv nonflam
mable container.

13J Using a gas burner, hold the flame immediately 
above the test sample for 2 to 3 s without touching the visible 
flame to the sample.

I3J.1 Ifignition (a flash or burning) is observed before or 
after the source of ipition (the flame of the burner) is 
removed, the sample is said to have a posinve flammability 
potentiaL A positive result may require further investigation 
(see 13.4.1V

13J.2 Hie confirmanon of flammability may require the 
use of a watchglas (see 11.4).

13 JJ If there is no ignidoiL proceed to 13.4.
13.4 Using a gas burner, briefly (for at least 15 s) apply the 

flame to the sample in an attempt to ignite the sample.
13.4.1 If the sample ignites, the sample is said to have a 

positive flammability potentiaL
13.4.1.1 When more accurate waste characterization is 

necessary, liquid samples may be quantified using a dosed- 
cup flash point tester.

13.4. U Solids with a posidve flammability potential 
should be further investigaied.

13.4.2 If the sample decomposes, boils (if a liquid), or 
otherwise fails to ignite after at least 15 s of continuous 
sample beating by the burner flame, the flammability 
potential is reponed as negative.

13.4J Halogenaxed solvents typically give off visible va- 
pon that may result in a false positive flammability poten
tiaL

Note 2: Wirniae—Phos|cne. an extremely toxic gas. is a combus
tion product or halofcnated compounds buni^ in air.

13 J Shut off the gas burner when not in use. Extinguish a



buniinf sunple by setting an aluminum weighing boat or 
watcfaglass atop the one containing the burning sample, (or 
invert a spoutless beaker over the sample container and all). 
Use of tongs or high tempeiatuie gloves or mittens may be 
necessary to handle the equipment.

U.6 Thermometer.

TEST METHOD B—E3CPOSUSE TO SPAKE SOURCE

14. Apparatus 
14.1 Oven Gloves.
142 Film Ughter, the type typically used to light an 

air/acetylene torch is required.
14J Disposable 250-rnL Beaker, of plastic is requited.
14.4 Waidtgiass, 100 mm.
14.5 Metal Vessel (with lul), of depth and

iKmmmtmr fo contam beiker and watchglass is

15. Procedure
15.1 Place approximately 100 mL of the represeniativi 

saaqple of the material to be tested into the plastic beaker (set 
72X

152 Place the plastic beaker in the sted vessel c
beaker whh the watchglass, and allow to stand at eni 
conditions for 5 min.

15 J Record the ambient temperature.
15.4 Remove the watchglass. place the igniter immedi. 

ately above the waste and strike it several times to produce 
sparks.

15J If the material does catch fire and bum. ertinguith 
the flames by immediately placing the lid on the yrH vessel 
thus smothering the fire and report as positive fiammabiliu 
potential I
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STANDARD OPERATING PROCEDURES FOR THE 

EXTRACnON OF SPENT SOLVENTS

LO 2CQEE

This method describes a sampling preparation procedure for the 

determination of halogenated solvents in a spent halogenated solvent oil 

mixture.

2.0 SUMMARY OF METHOD

A sample of spent halogenated solvent waste is weighed in a tared, flat 

tottom flask. The flask is connected to a rotary vacuum evaporator and the 

solvent is vacuum distilled from the mixture, the weight of residue is 

determined, and the total non-volatile percentage calculated.

3.0 APPARATUS AND MATERIALS

3.1 Rotary vacuum evaporator with heating bath.

32 250 mi flat bottom flasks:

33 Precision Balance: capable of measuring to .005 ± 001 g. 

3.4 Vacuum Apparatus: water aspirator.



Preheat water bath to 90®C. Poxir approximately 30 mi of sample into a tared 

flat bottom flask, weigh and record initial weight. Attach flask to rotary 

vacuiim evaporator, apply vacuum, lower flask into water bath and 

roto-evaporate solvent from solvent-oil sample until condensate ceases 

flowing from the condensor. Remove flask hx>m evaporator, dry, reweigh 

and record. Remove (pour) distillate from receiving flask into clean sample 

container and store for analysis.

5.0 DETERMINATION OF % NON-VOLATTLE RESTDUE

The calculation of % non-volatile residue is as follows: 

jx 100 - % NV

RsMass of residue after roto-evaporation 

S^Mass of waste solvent before roto-evaporation

6.0 The distillate is subsequently analyzed for individual halogenated solvents by 

gas chromatography.
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STANDARD OPERATING PROCEDURES FOR THE DETERMINATION OF 

SOLVENTS IN SPENT SOLVENTS BY GAS CHROMATOGRAPHY

1.0 SCOPE

1.1 This method is used for the determination of recoverable halogenated 

and non-halog^ated solvents in spent solvent oil mixtures. 

Applicable analytes and their respective retention times are presented 

in Table 1.

1.2 The range of concentration determined by this method is 0.5 to 100% 

and is applicable only to concentrated organic matrices.

1.3 This method is based upon a gas chromatographic/flame ionization 

detection (GC/FID) procedure.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis, the samples are prepared for gas chromatography 

using the extraction procedure for waste solvent.

2.2 An aliquot of the extract is introduced into the gas chromatograph by 

direct injection. The solvents are separated by a capillary column and 

detected by a flame ionization detector.



3.0 ERFERENCES

3.1 Potential interferences from the waste mixture are effectively reduced 

or removed by the vacuum distillation extraction procedure.

4.0 APPARATUS AND MATERIALS

4.1 Gas Chromatograph - Hewlett-Packard HP 5890 with Model 7673A 

autosampler and Model 3396 integrating recorder.

4.2 Column - Hewlett-Packard Ultra 2 (cross linked 5% phenyl methyl 

silicone gum) 50 meter x 0.32 mm ID with 0.52 ^m film thickness

4.3 Detector - Flame Ionization Detector

4.4 Volumetric flasks - 10 ml Class A

4.5 Precision Balance - Capable of weighing 0.05 + O.Olg

4.6 Pastuer Pipettes - 5 3/4" glass disposable



5.0 REAGENTS

5.1 Solvents - Chlorobenzene (ACS grade minimum with no interfering 

impurities)

5.2 Calibration Standards

Due to the high concentration range of this method, calibration 

standards may be prepared directly from the neat solvents.

5.2.1 Halogenated Solvents

ACS grade (99%+) solvents with no interfering peaks:

1.1.1- Trichloroethane 

Trichloroethylene (trichloroethene) 

Perchloroethylene (tetrachloroethene)

1.1.2- Trichloro-l,2,2-trifluoroethane (freon 113) 

Methylene chloride

5.2.2 Non-Halogenated Solvents

ACS grade (99%+) solvents with no interfering peaks: 

Methanol n-Butyl alcohol

Ethanol 1,4-Dioxane

Acetone Methylisobutyl ketone

2-Propanol Toluene

t-Butyl alcohol Methyl ethyl ketone



Nitromethane 

Butylene oxide 

sec-Butyl alcohol 

dioxolane

Cyclohexene oxide 

o-Xylene 

m-Xylene 

p-Xylene

5.2.3 Preparation of Standards

Calibration standards of the solvents are prepared at three 

concentration levels by weighing the appropriate mass of solvent in a 

tared 10 mi volumetric flask and diluting to the mark with 

chlorobenzene. Mixed standards may be prepared for the dilute 

standards. The procedure is:

- a clean, dry 10 mi volumetric flask is filled approximately half full 

with chlorobenzene. Allow the flask to stand approximately 10 

minutes or imtil the wetted surfaces have dryed. Weigh the flask to 

the nearest 0.001 g.

- Using a Pastuer pipette, transfer the appropriate mass of solvent to 

the flask ensuring that the drops fall directly into the chlorobenzene 

without contacting the neck of the flask.

Reweigh, dilute to the mark, stopper and mix by inverting the flask 

at least six times.



Calculate the concentration in weight/volume percent from the net 

gain in weight. Correct for compound purity if purity is less than 

98%.

Repeat procedures for remainder of standards. For less concentrated 

standards, multiple compounds may be added.

Transfer standards to the appropriate vials and cap with 

polyethylene lined closures.

6.0 SAMPLE COLLECTION, PRFSFRVATIQN AND HANDLING

Sampling is completed by personnel at each Solvents Division facility 

according to protocols described in Section C of each facilities Part B Permit 

Application. Sample handling and preservation are outlined in Section 5.0 of 

the QAPP.

7.0

7.1 Extraction

The procedure for sample extraction presented in the Standard 

Operating Procedures.



7.2 Gas Chromatography Conditions

Initial oven temperature and holding time

Oven temperature program 1

Second oven temperature and holding time

Oven temperature program 2

Final oven temperature and holding time

35® - 6 minutes 

4°C/minute 

90®C - 0 minutes 

10®C/minutes 

180®C - 1 minute

Injector temperature 

Detector temperature 

Injector: Split-split ratio 

Sample volume 

Carrier gas 

Detector gas

200®C 

250®C 

1:100 

1.0 \U

Helium at 180 psi 

Hydrogen at 18 psi 

Air at 45 psi

Calibration

7.3.1 External Standard Calibration Procedure

7.3.1.1 For each analyte of interest, prepare calibration standards at a 

minimum of three concentration levels by the procedure 

described in section 5.2.3.

7.3.1.2 Inject each calibration standard using the autosampler.

Tabulate peak area response against the amount injected for



each compound of the standard. This ratio of area to amount 

injected is termed the calibration factor and is defined as: 

Calibration factor = Total Area of Peak
% component

If the percent relative standard deviation (%RSD) of the 

calibration factors is less than 20% over the working range, 

linearity throughout the origin is assumed and the average 

calibration factor may be used. If the %RSD is greater than 

20%, then a calibration curve is calculated using linear 

regression analysis. The minimum acceptable correlation 

coefficient is 0.975.

7.3.1.3 The working calibration curve or calibration factor must be 

verified each working day by the inspection of one or more 

calibration standards. If the response for any analyte varies 

from the predicted response by more than + 15%, a new 

calibration curve must be established for that analyte.

% difference X 100

Where:
Cl = Expected concentration 

C2 = Determined concentration



7.4 Gas Chromatographic Analysis

7.4.1 Inject 1.0 ji/ of the sample extract using the autosampler. If the 

response exceeds the linear range of the system, dilute the extract 

and reanalyze.

7.4.2 Calibrate the system (or confirm calibration) prior to conducting 

any analyses. A midlevel standard must also be injected at 

specific frequencies and at the end of the analytical batch. The 

determined concentration must be within + 15% difference as 

compared to the expected concentration. If this criteria is 

exceeded, inspect the GC system to determine the cause and 

perform the necessary maintenance to correct the problem before 

recalibrating the system. All samples that were analyzed after 

the standard that exceeded the criteria are out of control and 

must be reanalyzed after the corrective action is taken.

7.4.3 Establish daily retention times for each analyte. Use absolute 

retention times for each analyte from the daily check standard as 

the midpoint for that day.

7.4.3.1 Tentative identification of an analyte occurs when a peak from 

a sample extract falls within the daily retention time. No 

confirmation is necessary for the major degreasing solvents 

that are routinely determined. Compounds that are less 

frequently encountered will require an additional analytical 

technique for identification, if required. Tentative

8



identification is done more positively by spiking the sample 

with the suspected constituent and noting an increase in peak 

height. Sample would be sent to Detrex's RTI Lab in Detroit for 

positive ID, if necessary.

7A.3.2 Validation of GC System Quantitative Performance

The midpoint calibration standard is used to evaluate this 

criterion. If any of the standards are outside of the daily 

retention time window, the system is out of control and 

corrective action will be necessary.

7.4.4 Sequence of Analysis

After the system has been calibrated and daily retention time 

calculated, the following sequence of analysis takes place:

1) Blank

2) 30 samples

3) Matrix Spike

4) Blank Spike

5) Duplicate

6) Calibration Check Standard(s)

7) Blank

8) 30 Samples



System Maintenance

These corrective actions may be required to remedy problems 

associated with poor response, shifting retention times, ghost peaks 

and unstable baselines.

7.5.1 System Bake-Out - To remedy problems associated with rising 

baselines and ghosts peaks, the chromatography system is baked 

out. This entails raising the oven temperature to the column 

conditioning temperature for two hours.

7.5.2 Septum Change - Unstable retention times and poor response 

may be attributed to a leaking injection port septum. Change 

septum per the maintenance manual guidelines.

7.5.3 Capillary Column maintenance - Ghost peaks and reduced 

response may be caused by dirty injection port inserts and 

front-end coltimn contamination. Replace column insert with a 

clean-deactivated insert. Also, clipping the first few inches to a 

foot of the column may be necessary to remedy the problem.

7.5.4 Detector Maintenance-Reduced response may be caused by a 

dirty detector. Cool detector and dean as recommended in the 

maintenance manual. Recalibration of the system may be 

required after deaning the detector.



7.6 Calculations

The concentration of each analyte in the sample is determined by 

calculating the peak response using the calibration factor or calibration 

ciirve determined in Step 7.3.1. The concentration of a specific analyte 

is calculated as follows:

Concentration (% wt/vol)
(^)

X D

where: Ax = Response for analyte in sample area units

cf = Calibration Factor - area units per imit concentrations 

D = Dilution Factor (if any)

QUALITY CONTROL

8.1 Reagent Blanks - To demonstrate that the anal3rtical system is not 

introducing analytes or interferences, reagent blanks consisting of 

chlorobenzene are processed with the samples. The blanks are carried 

completely through the extraction and measurement steps and are 

analyzed at a frequency of 1% of all samples or one per day; whichever 

is more frequent.



8.2 Accuracy Control

8.2.1 Matrix Spikes Samples - to demonstrate that the sample matrix 

is not affecting the accuracy of the measurement, matrix spike 

samples are analyzed. These samples consist of a sample aliquot 

that has been fortified with a known amount of analyte. The 

results are expressed as percent recovery (%I0 of added analyte 

and are calculated by:

%R
^ SSR - SR ^

X 100

where SSR = Spike Sample result 

SR = Sample result 

SA = Spike added

Matrix spike samples are processed and anal)^ed at a frequency 

of one per week. Due to the nature of the samples, only a 

specific sub set of analytes will be spiked into the sample.

8.Z2 Blank Spike Samples - To demonstrate the efficiency of the 

extraction and analytical procedures, blank spike samples are 

analyzed. These samples consist of an artificial matrix that is 

spiked with a known amount of all analytes of interest. The 

results are expressed as percent recovery (%R) of added analyte 

and are calculated by



f BSR - BR \ 
%R - \ c A / X 100

where BSR = Blank Spike Result 

BR = Blank result 

SA = Spike added

Blank spike samples are processed and analyzed at a h-equency of 

one per week.

Prprisinn Control

To demonstrate the repeatability of the extraction and analytical 

procedures, duplicate sample analyses are performed. Due to the fact 

that there will be detectable analytes in every sample, this type of 

precision control is preferable to matrix spike, matrix spike duplicate 

analysis. Equal aliquots of a sample are processed and analyzed. The 

results are expressed as relative percent difference and are calculated by:

RPD
ISR1-SR2I 

^SRi SR2^ X 100

Duplicate samples are analyzed at a frequency of 1% of all samples or 

one per day, whichever is more frequent. RPD is calculated for %NVR 

and for detectable analytes.



where: SRi = sample result 1 

SR2 = sample result 2

8.4 Control Limits and Corrective Actions

8.4.1 Reagent Blanks

Reagent blanks should be free from interfering peaks and 

analytes of interest. Should there be evidence of contamination, 

the following should be investigated to locate and eliminate the 

source.

-Purity of solvent used for blank 

-Cleanliness of glassware

-Use of lubricating grease on distillation apparatus 

-Adequate rinsing of GC syringe 

-Carryover from previous sample analysis 

-Contaminated GC system

If the problem is determined to be isolated only to the reagent 

blank (in the case of carryover) no corrective action is required. 

Should the problem be determined to be systematic, re-extraction 

and analysis of the samples associated with the reagent blank 

must take place. Documentation of corrective actions taken is 

recorded in a bound laboratory notebook.



8.4.2 Matrix Spike Samples

Recovery limits for spike compounds are listed below;

1,1,1-Trichloroethane 75-125%

Trichloroethylene 75-125%

Perchloroethylene 75-125%

Freon 65-125%

Methylene chloride 75-125%

Should recovery limits be outside the acceptance criteria, the 

following should be investigated or conducted:

-Re-analysis of the matrix spike sample 

-Evaluation of results of sample analysis. Concentrated 

samples may cause the spiked sample to be outside the linear 

range of the instrument. Dilute and re-analyze.

-Sample homogeneity

-Loss of instrument calibration - analyze a check standard for 

calibration verification

Should re-analysis of the matrix spike sample still indicate an 

out-of-control situation, a new sample will be chosen for matrix 

spike analysis. If analysis still yields out-of-control results, a 

thorough investigation must be conducted and the finding 

documentated. All samples processed h-om the last in-control 

point must be reprocessed and re-analyzed.



Should results of matrix spike sample analysis indicate an 

isolated problem associated with the blank spike sample, 

re-extraction and re-analysis is not required. In all other cases, 

re-extraction and re-analysis from the last in-control sample 

must occur.

8.4.3 Blank Spike Samples - Recovery limits for blank spike 

compounds are listed below:

1,1,1-Trichloroethane 75-125%

Trichloroethylene 75-125%
Perchloroethylene 75-125%

Freon 65-125%
Methylene chloride 75-125%

Should the above recovery limits be exceeded, the following 

should be investigated or conducted:

-Re-analysis of the blank spike sample 

-Contamination of distillation due to loss of vacuum or 

mappropriate bath temperature 

-Loss of calibration of GC. A check standard should be 

analyzed.



8.4.4 Replicate sample analysis - RPD limits for NVR and detected 

compounds are 30%. Should this criterion be violated, the 

following should be investigated or conducted.

-Re-analysis of samples

-Contamination of distillation and GC systems 

-Homogeneity of sample matrix 

-Inefficient distillations

Should re-analysis of samples not elicit in-control results, a new 

sample from the batch will be chosen for replicate analysis. If the 

results of the new replicates still indicate an out-of-control 

situation, a thorough investigation must be conducted and the 

findings documented. All samples processed from the last 

in-control point must be re-extracted and re-analyzed.

9.0 PERFORMANCE

At this time, the performance of the method is still being evaluated.

10.0 REFERENCES

1) Test Methods for Evaluating Solid Wastes, Physical/Chemical 

Methods, EPA SW-846 Methods 8000, 8010 and 8015.



1989 Annual Book of ASTM Standards, ASTM Volume 15.05 Methods 

D 3742 and D-3447, Volume 14.01.

2) 1989 Annual Book of ASTM Standards, ASTM Volume 15.05 Methods 

D 3742 and D-3447, Volume 14.01. 
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1.0 INTRODUCTION

This Laboratory Quality Assurance Project Plan (QAPP) 

presents the policies, organization, objectives and specific quality assurance 

(QA) and quality control (QC) objectives designed to achieve the specific data 

quality goals associated with the Solvent Reclamation Program of Detrex.

The purpose of the QAPP is to ensure that the sample results are accurate, 

precise and representative of the spent solvents analyzed. The analytical 

results are necessary for approving waste material acceptability for storage and 

subsequent reclamation at Detrex permitted TSD facilities.



2.0 PROTECT DESCRIPTION AND OVERVIEW

Detrex Corporation Solvents and Environmental Services 

Division operates numerous Treatment, Storage or Disposal (TSD) facilities 

which specialize in the sale of halogenated solvents and cleaning equipment 

and the reclamation (recycling) of solvents from spent solvents generated 

from various industries. Incoming samples of spent solvents from the TSD 

facilities are analyzed in order to determine the recoverable halogenated 

solvent content solely for processing purposes and to ensure that the waste 

materials are properly labeled and manifested for shipping purposes.

Before any hazardous waste material is accepted from a 

new customer, the waste is sampled by the facility and analyzed to ensure its 

characterization is acceptable based on the operating permit of the facility and 

to the ultimate recovery (recycling) operation. In addition to sampling, an 

effort is made to document the generation process of the waste to further 

characterize its composition.

Regardless of whether or not the facility accepts the waste 

for processing, all of the foregoing knowledge, including laboratory results, is 

kept in the customer's file for future reference and comparison with future 

shipments, if they become a regular customer.



2.1 TARGET COMPOUNDS

Target compounds for analysis will vary with the process 

that generated the spent solvents. Generally, a specific generation process will 

employ a specific solvent(s) in the operation. Consequently, the major 

constituents of the spent solvent samples are generally known prior to 

analysis and the analyses are performed for confirmatory and processing 

purposes. The target compounds for the spent solvents analyses are:

Compound

1,1,1-Trichloroethane 

Perchloroethylene 

T richloroethy lene 

Methylene Chloride 

Trichlorotrifluoroethane (freon)

Required Detection Limits

0.5 %
0.5 %
0.5 %
0.5 %
0.5 %

Other analyses that are performed are, percent solvent 

content, ignitability, other compounds, and percent non-volatile residue 

(NVR).

DATA USAGE

The principle usage of data is to confirm the permitted 

acceptability of the waste material for acceptance at the TSD facility and also to 

confirm the identification of the major constituents of the spent solvents and



determine the percentage of recoverable solvent. This information is used 

for processing and transportation purposes.

determine the percentage of recoverable solvent. This information is used 

for processing and transportation purposes. 
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3.0 PROTECT DESCRIPTION AND RESPONSIBILITY

Figure 3.1 presents the key staff organization for the 

QAPP. A summary of each of the key responsibilities is presented below:

Project Manager,
Detrex Corporation Solvents and Environmental Services Division

- general overview of the project to ensure that the objectives are met

- overall responsibility for the solvent reclamation project

Operations Manger,
Detrex Corporation Solvents and Environmental Services Division

- general overview of the project operations

- responsible for the branch personnel sampling operations

Laboratory Manager,
Detrex Corporation Solvents and Environmental Services Division

- routine assessment of measurement systems for precision and accuracy

- data reduction, validation and reporting

- development of QA/QC reports to management

- coordinate and schedule laboratory analyses

- supervise in-house chain-of-custody

- review calculations

- prepare and approve analytical reports

- also serves as Quality Assurance Officer with the following 

responsibilities:

• overview laboratory quality assurance
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- also serves as Quality Assurance Officer with the following 

responsibilities:

• overview laboratory quality assurance

• overview QA/QC documentation

• conduct detailed data review

• implement laboratory corrective actions, as required

• prepare laboratory Standard Operating Procedures (SOPs)

• approve the QAPP

Laboratory Chemist

- sample extraction and instrumental analysis

- instrument maintenance and calibration

- standard preparation and documentation

- data reduction and calculations

- preparation of reagents

- wet chemical analytical determinations

Branch Personnel

- serve as field sampling personnel with the following responsibilities:

• collection of representative samples

• sample labeling and chain-of-custody implementation

• performance of % solvent field determination

• performance of ignitability test



4.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT 
OF DATA IN TERMS OF PRECISION, ACCURACY, 
COMPLETENESS. REPRESENTATIVENESS

The overall QA objective is to develop and implement 

procedures for sample handling, laboratory analyses and reporting that will 

provide accurate data. Specific procedures to be used for sample handling, 

calibration, laboratory analysis, reporting, quality control, audits, preventative 

maintenance and corrective actions are presented in subsequent sections of 

this QAPP. The purpose of this section, is to address the objectives of 

accuracy, precision, completeness, representativeness and comparability.

4.1 LEVEL OF OA EFFORT

Sample analysis are performed following the SOPs as 

provided in Appendix A. The levels of laboratory QA effort for the analyses 

are specified in the applicable SOPs provided in Appendix A.

4.2 ACCURACY. PRECISION AND SENSITIVITY OF ANALYSES

The QA objectives for precision, accuracy and sensitivity 

are to achieve the QC acceptance criteria for the analytical procedures. The 

precision and accuracy guideline requirements are specified in the SOPs as 

provided in Appendix A.



Precision and accuracy for the halogenated solvent and 

NVR determinations will be determined by using duplicate samples and 

spiked samples, respectively.

For duplicate sample analysis, at least one duplicate 

sample will be analyzed at a frequency of 1% of all samples, or one per day, 

whichever is more frequent. The relative percent difference (RPD) for each 

detected analyte will be calculated for use during data assessment and 

validation. An advisory limit of 30% for RPD will be used for detected 

analytes above the detection limit. RPD will not be calculated for 

non-detected analytes.

For reagent blank analyses, at least one reagent blank will 

be processed and analyzed for 1% of all samples analyzed, or one per day, 

whichever is more frequent. The concentration for each component will be 

calculated for later use during data assessment and validation.

The matrix spike sample analysis is used to provide 

information on the effect of the sample matrix on the distillation procedure. 

Matrix spike samples will be analyzed at a frequency of 1% of all samples, or 

one per week, whichever is more frequent. The individual component 

percent recoveries (%R) will be calculated and reported. The acceptance 

criteria for matrix spike samples are outlined in applicable SOPs presented in 

Appendix A.

8



Blank spike sample analysis is used to provide 

information on the accuracy of the method. Blank spike samples will be 

analyzed at a frequency of 1% of all samples, or one per week, whichever is 

more frequent. The individual component %R will be calculated and 

reported. The acceptance criteria for blank spike samples are outlined in 

applicable SOPs presented in Appendix A.

COMPLETENESS, REPRESENTATIVENESS 
AND COMPARABILITY

It is expected that all analyses performed by the applicable 

SOPs will provide data meeting QC acceptance criteria for 80 percent of all 

samples analyzed. Any reason for variances will be documented. Corrective 

action procedures used to maximize the number of usable analyses are 

outlined in Section 14.0 of the QAPP.

The sampling procedure followed by facility personnel 

ensures that representative samples of the spent solvents will be obtained. 

Comparability of laboratory analyses will be ensured by the use of consistent 

units of concentration and standard operating procedures.



5.0 SAMPLE HANDLING. AND PRESERVATION TECHNIQUES

The following sections describe the sample handling 

techniques used in the project.

5.1 SAMPLE CONTAINERS, PRESERVATIVES 
AND HOLDING TIMES_______ _____

Sample containers, preservatives and holding times are 

presented in Table 5.1.

5.2 SAMPLE LABELING AND DOCUMENTATION

The following protocols are employed by facility 

personnel during the sampling procedure:

1) Samples are labeled with the branch identification number, unique 

drum number(s), solvent type and sampling date.

2) A packing slip with branch identification, date shipped, drum

numbers, solvent type, customer, analysis requested and percent 

solvent from field determination is completed for each shipment.



TABLE 5.1

SAMPLE CONTAINERS, PRESERVATION TECHNIQUES AND 
HOLDING TIMES FOR CONCENTRATED WASTE SAMPLES

Parameters Container Preservative Holding Time

Volatile Organics 1 oz. glass with
polyethylene-lined
closure

none 14 days



3) The samples are packaged, sealed and delivered to the laboratory by 

common carrier at a minimum frequency of once per week.

4) Section 6.0 details the chain-of-custody procedure for the samples.

3) The samples are packaged, sealed and delivered to the laboratory by 

common carrier at a minimum frequency of once per week. 

4) Section 6.0 details the chain-of-custody procedure for the samples. 

11 



6.0 SAMPLE CUSTODY AND DOCUMENT O

This section details the procedures and protocols which 

are followed by facility personnel for the transport of samples to the 

appropriate laboratory. It is to be noted that for the Detroit, Michigan and 

Charlotte, North Carolina TSD facilities when analyses is to be conducted in 

the on-Site laboratory chain-of-custody procedures are not necessary.

6.1 CHAIN-OF-CUSTODY

A copy of the chain-of-custody form that accompanies any 

off-Site shipment of waste for analysis is provided as Figure 6.1.

6.2 SAMPLE DOCUMENTATION AND STORAGE IN THE 
LABORATORY

Sample receipt and log-in procedures are presented in the 

associated SOP in Appendix A.
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6.3 STORAGE OF SAMPLES

Upon completion of each job, all associated samples are 

packaged together and stored for a maximum period of 90 days prior to 

disposal.

6.4 SAMPLE DOCUMENTATION

Upon completion of analysis, a file for each job is 

assembled containing the following information:

- sample identification documents

- chain-of-custody forms, as appropriate

- raw data

- calculation

- originals of chromatograms

- originals of reports issued



7.0 CALIBRATION PROCEDURES AND FREQUENCY

The procedures indicated below are performed for all 

samples delivered to the laboratory for analysis. Specific procedures are 

presented in the applicable SOPs in Appendix A.

In general, the instruments are calibrated each day of 

sample analysis or the continuing calibration is verified using check 

standards. All calibration records are maintained by the laboratory for future 

reference.

7.1 GAS CHROMATOGRAPH CALIBRATION

Prior to analysis, the GC is calibrated as specified in the

SOP in Appendix A.

7.2 PRECISION BALANCE CALIBRATION

The balance is initially calibrated at the factory and 

checked on a monthly basis. If the results of the periodic checks indicate a 

deviation from the expected value by more than 1%, recalibration by a 

certified technician must occur prior to use. The balance is cleaned and 

recalibrated by a certified technician at least yearly.



8.0 ANALYTICAL PROCEDURES

This section presents the analytical nrethods which are 

used by the laboratory to complete all required analyses.

8.1 HALOGENATED ORGANIC ANALYSIS

The method used for analysis of hcilogenated organics is a 

modification of Methods 8010 and 8015 for Test Methods for Evaluating Solid 

Wastes, Physical/Chemical Methods, EPA SW-846, 3rd edition, November 

1986 (SW-846). The SOP is presented in Appendix A.

8.2 IGNTTABILITY

The method used for ignitability testing is 

ASTM D 4982-89 "Standard Test Method for Flammability Potential Screening 

Analysis of Waste". The SOP is presented in Appendix A. The method used 

for analysis of flash point, which may be used on occasion to check ignitability 

results, is Method 1010 (Pensky-Marten Cup) for Test Methods for Evaluating 

Solid Wastes, Physical/Chemical Methods, EPA SW-846, 3rd edition, 

November 1986 (SW-846).



8.3 DETECTION LIMITS

Specific detections are highly matrix dependent The 

detection limits for the analyses are presented in the SOPs in Appendix A.



9.0 DATA REDUCTION. VALIDATION AND REPORTING

Analytical data reduction and validation is performed 

under the direction of the laboratory QA officer (QAO). The QAO is 

responsible for assessing the data quality based on the QC results generated 

during the batch analyses. Figure 9.1 illustrates analytical data flow through 

the laboratory. Data reduction validation and reporting is conducted as 

detailed in the following steps:

- Raw data produced and checked by the responsible analyst is turned over 

for independent review by another analyst.

- The laboratory manager reviews the data for attainment of quality control 

criteria presented in the reference SOP.

- Upon completion of all reviews and acceptance of the raw data by the 

laboratory manager, a report is generated.

- The report and all supporting documentation is inspected by the QAO. 

Reanalysis of samples due to QC failure is determined and conducted.

The final report is generated and signed by the laboratory manager.
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10.0 INTERNAL QUALITY CONTROL CHECKS AND FREQUENCY

The following sections present the internal quality control 

checks and frequency which are employed for laboratory measurements. 

Specific procedures related to internal laboratory QC samples (matrix spike, 

blank spikes, reagent blanks, duplicates) are detailed in the following 

subsections.

10.1 REAGENT BLANKS

A reagent blank will be analyzed at a frequency of 1%, or 

one per day, whichever is more frequent. The reagent blank, an aliquot of 

analyte-free solvent (chlorobenzene) will be carried through the entire 

analytical procedure.

10.2 MATRIX SPIKES

A matrix spike sample consisting of a sample fortified 

with a known concentration of analyte will be analyzed at a frequency of 1% 

or one per week, whichever is more frequent. Acceptance criteria and 

representative compounds are identified in the SOP presented in 

Appendix A. The results of the matrix spike samples are used to assess the 

accuracy of the method in a specific matrix.



10.3 BLANK SPIKE SAMPLES

A blank spike sample consisting on a synthetic matrix 

(oil/solvent mixture) fortified with all halogenated compounds of interest is 

analyzed at a frequency of 1% or one per week, whichever is more frequent. 

Acceptance criteria for these samples are presented in the applicable SOPs.

The results of the blank spike are used to assess the accuracy of the method on 

a generic matrix typical of the spent solvent/oil mixture samples.

10.4 DUPLICATE SAMPLE ANALYSIS

Duplicate sample analysis are performed at a frequency of 

1% or one per day, whichever is more frequent. This QC measure is 

performed to assess the analytical precision of the method and is applicable to 

the method as all samples will contain measurable concentrations of 

analyte(s).

10.5 SPLIT SAMPLES

Split samples are currently analyzed at a bi-yearly 

frequency. A typical sample is split and sent to an outside commercial 

laboratory with the results from both laboratories being compared and 

maintained on file.



10.6 BLIND PERFORMANCE EVALUATION SAMPLES

Blind performance evaluation samples are currently 

analyzed at a bi-yearly frequency. These consist of production samples split 

and analyzed by the QAO and the laboratory analysts. Results are compared 

and maintained on file.



11.0 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY

For the purpose of internal evaluation, data from the 

project is evaluated on a continuing basis by the QAO over the duration of 

the project.

System audits are qualitative evaluations of all 

components of laboratory quality control measurement systems and are used 

to determine if the measurement systems are being used appropriately. The 

audits are conducted before the systems are operational and during the 

project. Such audits typically involve a comparison of the activities given the 

QA/QC plan described herein with activities actually performed.

The performance audit is a quantitative evaluation of the 

measurement systems used for a monitoring program. It requires testing the 

measurement systems with samples of known composition to evaluate 

precision and accuracy. The performance audit is accomplished by the review 

and statistical evaluation of QC sample results and is conducted and initiated 

by the QAO.



12.0 PREVENTIVE MAINTENANCE

Critical to the performance and minimization of 

downtime of all equipment, whether it be measurement or support, is proper 

maintenance. Preventive maintenance is performed as recommended by the 

manufacturer of the respective equipment. This maintenance will consist of, 

but is not limited to, the following minimum procedures at the specified time 

intervals.

12.1 PRECISION BALANCE

The balance will be cleaned and calibrated on a yearly basis 

by a certified technician, or more frequently should the need arise.

12.2 GAS CHROMATOGRAPH

Routine maintenance of the gas chromatograph includes 

daily checks of gas inventory, changes of septa as required by instrument 

performance, or at least weekly. Changes of injection port liners and clipping 

of the front end of the capillary column is performed as necessary. A 

maintenance contract with provisions for routine preventive maintenance 

visits is also maintained on the instrument.



13.0 SPECinC ROUTINE PROCEDURES USED TO ASSESS DATA 
PRFCTSTON. ACCURACY. AND COMPLETENESS

13.1 OA MEASUREMENT QUALITY INDICATORS

13.1.1 Precision

Precision is assessed by comparing the analytical results 

between duplicate samples.

13.1.2 Accuracy

Accuracy is assessed by comparing a set of analytical 

results to the accepted or "true" values that would be expected. In general, 

matrix spike samples, duplicate samples and calibration check sample 

recoveries are used to assess accuracy.

13.2 STATISTICAL EVALUATIONS

In examination of data and determination of its precision 

and accuracy, standard statistical formulae will be used. Among these are the 

following;



1) Mean of Measurements Generated bv Each Sample Parameter (XL

i = 1

where N = number of measurements 

Xi = value of the measurement

2) Standard Deviation of a Series of Individual Determination(s)

X (Xi-x)2 
i = l 

N - 1

where N = number of measurements 

Xi = value of the measurement 

S = standard deviation

3) Percent Relative Standard Deviation (% RSD)

%RSD = (- ) X 100
X

= standard deviation for a series of individual measurements 

= mean of the measurements



Percent Recovery

Percent recovery of spikes will be used to establish analytical accuracy 

and will be evaluated as follows;

A-BMatrix Spike Recovery = () x 100

where:

A = the analyte concentration determined experimentally from 

the spiked sample;

B = the background level determined by a separate analysis of the 

unspiked sample; and 

C = the amount of the spike added.

Relative Percent Difference (RPD)

KPoJ-i^..OO
( o )

where:

XI = first value, (i.e., MS value)

X2 = second value, (i.e., MSD value)



14.0 CORRECTIVE ACTION

The need for corrective action may be identified by system

or performance audits or by standard QC procedures. The essential steps in

the corrective action system will be:

- Checking the predetermined limits for data acceptability beyond which 

corrective action is required;

- Identifying and defining problems;

- Assigning responsibility for investigating the problem;

- Investigating and determining the cause of the problem;

- Determination of a corrective action to eliminate the problem (this may 

include reanalyses or resampling and analyses);

- Assigning and accepting responsibility for implementing the corrective 

action;

- Implementing the corrective action and evaluating the effectiveness;

- Verifying that the corrective action has eliminated the problem; and

Documenting the corrective action taken.



For each measurement system, the QAO will be 

responsible for initiating the corrective action and the laboratory manager 

will be responsible for implementing the corrective action. The corrective 

action taken will depend upon the QA/QC criteria that did not meet the 

necessary criteria, and may range from qualifying the data to resampling. 

Corrective actions are further defined in the SOPs presented in Appendix A,



15.0 QUALITY ASSURANCE REPORT TO MANAGEMENT

Management will receive reports on the performance of 

the measurement system and the data quality at regular internals.

Minimally, these reports will include:

- Assessment of measurement quality indicators, i.e., data accuracy, 

precision and completeness;

- Results of system audits; and

- QA problems and recommended solutions.

The project QAO will be responsible within the 

orgcinizational structure for preparing these periodic reports.
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STANDARD OPERATING PROCEDURES FOR THE DETERMINATION OF 

SOLVENT CONTENT IN SPENT SOLVENTS FROM DEGREASING 

OPERATIONS USING SPEOHC GRAVITY METHOD

1.0 SCOPE AND APPLICATION

The specific gravity method for correlating solvent 

percent and specific gravity was devised by Mr. Jim Goodrich, formerly 

laboratory supervisor of the Detrex Solvent Laboratory and currently a 

chemist in Detrex’s Research Technologies International (RTI) division. The 

graphs relating specific gravity and solvent percent (volume) are 

non-empirical and are based on the following assumptions:

i) the non-volatile fraction of the waste oil can be approximated by 

an oil of specific gravity 0.9.

ii) the relationship between specific gravity and volume percent is 

linear.

iii) a sample of 0% solvent would have a specific gravity of 0.9, and a 

sample of 100% solvent would have a specific gravity of the 

solvent in question..

The specific gravity method is designed to be used a 

screening procedure only; quantitation is performed by a gas chromatograph 

analysis.



2.0 SUMMARY OF METHOD

A representative sample of the spent solvent/oil mixture 

is obtained and the specific gravity is determined. The percent solvent is 

determined by comparing the specific gravity of the mixture to that of the 

pure solvent.

3.0 INTERFERENCES

The determination is for screening purposes only and any 

materials that will interfere with the measurement of the specific gravity will 

interfere with the percent solvent determination.

4.0 APPARATUS AND MATERIAL

4.1 Glass Thief for Collection of Sample

4.2 Thermometer

4.3 Specific Gravity Hydrometer Set - 0.90 to 1.60 specific gravity range

4.4 Hydrometer Jar



5.0 REAGENTS

5.1 Rinse Solvent - Solvent of same type as being measured to 

rinse hydrometer jar

6.0 SAMPLE COLLECTION. PRESERVATION AND HANDLING

Samples are collected in accordance to section 5.0 of the QAPP

7.0 PROCEDURE

7.1

7.2

Collect sample using the Glass Thief

Transfer sample to a container of sufficient size to allow for 
mixing.

Shake container for at least 30 seconds.

7.4

7.5

Place the thermometer and a hydrometer in the hydrometer jar.

Fill the hydrometer jar to within one inch of the top with the 
mixture to be tested.

7.6 If the hydrometer reads off-scale, replace it with a higher or 
lower range hydrometer as required.

7.7 Read the hydrometer to the nearest 0.01 SpG unit.

7.8 Pour sample back into original container.



7.9 Rinse hydrometer jar with solvent prior to collecting next 
sample.

7.10 Using the attached Solvent-Oil Mixture vs. Gravity Graph or 
Chart, for the appropriate solvent type, determine the weight per 
cent oil.

7.11 The solvent content is calculated as follows:

7.12 WEIGHT PER CENT SOLVENT = 100% - WEIGHT PER CENT OIL

8.0 QUALITY r •JiUltit.

This procedure is for screening purposes only and no 

substantial quality control is required.
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STANDARD OPERATING PROCEDURE 
FOR SAMPLE RECEIPT AND LOG IN

1.0 SCOPE AND APPLICATION

The following describes the procedure for sample receipt and log in for the 

solvent reclamation program.

ARY OF METHOD

Following collection, the samples are transported to the laboratory 

accompanied by chain-of-custody documentation. The samples are assigned 

a unique job number and unique sample numbers. All pertinent 

information is recorded in a bound, consecutively page-numbered logbook 

and scheduled for analysis.

3.0

3.1 Samples are delivered to the laboratory by means of common carrier 

and transferred to the sample custodian.

3.2 The sample custodian opens the package and removes the samples and 

associated chain-of-custody documentation. Any evidence of 

tampering with the sample package is recorded on the chain-of-custody 

document.

1



3.3 The contents of the package is compared against the chain-of-custody 

document and any discrepancies are noted.

3.4 The sample custodian assigns a unique job number and unique sample 

numbers to the samples.

3.5 The chain-of-custody document is completed and the job, sample 

numbers, and associated information is recorded in the sample log 

book.

3.6 An analytical request form is completed and the samples and copies of 

associated paperwork from each job is placed in a basket. The container 

is tagged with the job number and transferred to the appropriate 

analyst for analysis.

3.7 All original documentation is bound in a permanent book.

3.8 Upon completion of analysis, all samples from a job are stored together 

with the job tag for 90 days prior to disposal.

4.0 FORMS

Copies of forms and log books used during sample receipt and log in are 

attached for reference.
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STANDARD OPERATING PROCEDURE 
FOR GLASSWARE CLEANING

1.0 SrOPF AND APPUCATTON

The following describes the procedure for cleaning glassware. The procedure 

is applicable to glassware used in processing spent solvent samples.

2.0 SUMMARY OF

Glassware is subjected to a solvent rinse, detergent wash, tap water rinse, 

deionized water rizise and allowed to air dry.

3.0 APPARATUS AND RFAGFNTS

3.1 Deionized Water - ASTM Type II

3.2 Detergent - Baxter Micro - All purpose laboratory cleaner

3.3 Mixed Solvent - Halogenated mixed reclaimed solvent

3.4 Brushes - Assorted flask and tube brushes



4.0 PROCEDURE

4.1 Remove oily residue by rinsing glassware with mixed solvent. Collect 

waste and allow to drain.

Note; This step is unnecessary for glassware not used for spent solvent 

mixtures.

4.2 Add detergent/water mixture and scrub vigorously to remove any 

remaining debris.

4.3 Drain and rinse thoroughly with tap water. Drain to remove excess tap 

water.

4.4 Rinse at least three times with deionized water. Water should sheet off 

glassware with a minimum of water droplets remaining on the inside 

surfaces. If not, repeat procedure.

4.5 Drain and allow to air dry prior to reuse.
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STANDARD OPERATING PROCEDURES FOR THE 

EXTRACTION OF SPENT SOLVENTS

1.0 SCQEE

This method describes a sampling preparation procedure for the 

determination of halogenated solvents in a spent halogenated solvent oil

mixture.

SUMMARY OF METHOD

A sample of spent halogenated solvent waste is weighed in a tared, flat 

bottom flask. The flask is connected to a rotary vacuum evaporator and the 

solvent is vacuum distilled from the mixture, the weight of residue is 

determined, and the total non-volatile percentage calculated.

3.0 APPARATUS AND MATERIALS

3.1 Rotary vacuum evaporator with heating bath.

3.2 250 mi flat bottom flasks:

3.3 Precision Balance: capable of measuring to .005 + 001 g.

3.4 Vacuum Apparatus: water aspirator.



4.0 PROCEDURE

Preheat water bath to 90®C, Pour approximately 30 mi of sample into a tared 

flat bottom flask, weigh and record initial weight. Attach flask to rotary 

vacuum evaporator, apply vacuum, lower flask into water bath and 

roto-evaporate solvent from solvent-oil sample until condensate ceases 

flowing from the condensor. Remove flask from evaporator, dry, reweigh 

and record. Remove (pour) distillate from receiving flask into clean sample 

container and store for analysis.

5.0 DETERMINATION OF % NON-VOLATILE RESIDUE

The calculation of % non-volatile residue is as follows:

X 100 = % NV

R=Mass of residue after roto-evaporation 

S=Mass of waste solvent before roto-evaporation

6.0 The distillate is subsequently analyzed for individual halogenated solvents by 

gas chromatography.
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STANDARD OPERATING PROCEDURES FOR THE DETERMINATION OF 

SOLVENTS IN SPENT SOLVENTS BY GAS CHROMATOGRAPHY

1.0 SQ2PE

1.1 This method is used for the determination of recoverable halogenated 

and non-halogenated solvents in spent solvent oil mixtures. 

Applicable analytes and their respective retention times are presented 

in Table 1.

1.2 The range of concentration determined by this method is 0.5 to 100% 

and is applicable only to concentrated organic matrices.

1.3 This method is based upon a gas chromatographic/flame ionization 

detection (GC/FID) procedure.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis, the samples are prepared for gas chromatography 

using the extraction procedure for waste solvent.

2.2 An aliquot of the extract is introduced into the gas chromatograph by 

direct injection. The solvents are separated by a capillary column and 

detected by a flame ionization detector.



TABLE 1
RETENTION TIMES FOR ORGANIC SOLVENTS

Compound Retention Time

Methanol 2.83
Ethanol 3.16
Acetone 3.46
2-Propanol 3.51
t-Butyl alcohol 3.77
Freon 3.91
Methylene chloride 3.99
Nitromethane 4.45
Butylene oxide 5.19
Methylethylketone 5.22
sec-Butyl alcohol 5.32
Dioxolane 5.63
1,1/1-Trichloroethane 6.76
n-Butyl alcohol 7.69
Trichloroethylene 9.01
1,4-Dioxane 9.43
Methylisobutyl ketone 11.0
Toluene 12.4
Perchloroethylene 14.8
Cydohexene oxide 17.8
o-Xylene 17.6
m-Xylene 18.2
p-Xylene 19.2

^Retention tinies are approximate and for illustration purposes only. Daily operating conditions vsrill 
affect actual retention times.



3.0 INTERFERENCES

3.1 Potential interferences from the waste mixture are effectively reduced 

or removed by the vacuum distillation extraction procedure.

4.0 APPARATUS AND MATERIALS

4.1 Gas Chromatograph - Hewlett-Packard HP 5890 with Model 7673A 

autosampler and Model 3396 integrating recorder.

4.2 Column - Hewlett-Packard Ultra 2 (cross linked 5% phenyl methyl 

silicone gum) 50 meter x 0.32 mm ID with 0.52 |im film thickness

43 Detector - Flame Ionization Detector

4.4 Volumetric flasks -10 ml Class A

4.5 Precision Balance - Capable of weighing 0.05 + O.Olg

4.6 Pastuer Pipettes - 5 3/4” glass disposable



5.0 REAGENTS

5.1 Solvents - Chlorobenzene (ACS grade minimum with no interfering 

impurities)

5.2 Calibration Standards

Due to the high concentration range of this method, calibration 

standards may be prepared directly from the neat solvents.

5.2.1 Halogenated Solvents

ACS grade (99%+) solvents with no interfering peaks:

1.1.1- Trichloroethane 

Trichloroethylene (trichloroethene) 

Perchloroethylene (tetrachloroethene)

1.1.2- Trichloro-l,2,2-trifluoroethane (freon 113) 

Methylene chloride

5.2.2 Nnn-Halogenated Solvents

ACS grade (99%+) solvents with no interfering peaks:

Methanol 

Ethanol 

Acetone 

2-Propanol 

t-Butyl alcohol

n-Butyl alcohol 

1,4-Dioxane 

Methylisobutyl ketone 

Toluene

Methyl ethyl ketone



Nitromethane 

Butylene oxide 

sec-Butyl alcohol 

dioxolane

Cyclohexene oxide 

o-Xylene 

m-Xylene 

p-Xylene

5.2.3 Preparation of Standards

Calibration standards of the solvents are prepared at three 

concentration levels by weighing the appropriate mass of solvent in a 

tared 10 ml volumetric flask and diluting to the mark with 

chlorobenzene. Mixed standards may be prepared for the dilute 

standards. The procedure is:

- a clean, dry 10 mi volumetric flask is filled approximately half full 

with chlorobenzene. Allow the flask to stand approximately 10 

minutes or until the wetted surfaces have dryed. Weigh the flask to 

the nearest 0.001 g.

- Using a Pastuer pipette, transfer the appropriate mass of solvent to 

the flask ensuring that the drops fall directly into the chlorobenzene 

without contacting the neck of the flask.

Reweigh, dilute to the mark, stopper and mix by inverting the flask 

at least six times.



Calculate the concentration in weight/volume percent from the net 

gain in weight. Correct for compound purity if purity is less than 

98%.

Repeat procedures for remainder of standards. For less concentrated 

standards, multiple compoimds may be added.

Transfer standards to the appropriate vials and cap with 

polyethylene lined closures.

6.0 SAMPLE COLLECTION. PRESERVATION AND HANDLING

Sampling is completed by personnel at each Solvents Division facility 

according to protocols described in Section C of each facilities Part B Permit 

Application. Sample handling and preservation are outlined in Section 5.0 of 

the QAPP.

7.0 £E

7.1 Extraction

The procedure for sample extraction presented in the Standard 

Operating Procedures.



7.2 Gas Chromatography Conditions

Initial oven temperature and holding time

Oven temperature program 1

Second oven temperature and holding time

Oven temperanire program 2

Final oven temperature and holding time

35® - 6 minutes 

4®C/minute 

90®C - 0 minutes 

10®C/minutes 

180®C -1 minute

Injector temperature 

Detector temperature 

Injector: Split-split ratio 

Sample volume 

Carrier gas 

Detector gas

200®C

250®C

1:100

l.0\il

Helium at 180 psi 

Hydrogen at 18 psi 

Air at 45 psi

Calibration

7.3.1 External Standard Calibration Procedme

7.3.1.1 For each analyte of interest, prepare calibration standards at a 

minimum of three concentration levels by the procedure 

described in section 5.2.3.

7.3.1.2 Inject each czdibration standard using the autosampler.

Tabulate peak area response against the amount injected for



each compound of the standard. This ratio of area to amount 

injected is termed the calibration factor and is defined eis: 

Calibration factor = Total Area of Peak
% component

If the percent relative standard deviation (%RSD) of the 

calibration factors is less than 20% over the working range, 

linearity throughout the origin is assumed and the average 

calibration factor may be used. If the %RSD is greater than 

20%, then a calibration curve is calculated using linear 

regression analysis. The minimum acceptable correlation 

coefficient is 0.975.

7.3.1.3 The working calibration curve or calibration factor must be 

verified each working day by the inspection of one or more 

calibration standards. If the response for any analyte varies 

from the predicted response by more than + 15%, a new 

calibration curve must be established for that analyte.

% difference = ( x 100

Where:

Cl = Expected concentration 

C2 = Determined concentration



7.4 Gas Chromatographic Analysis

7.4.1 Inject 1.0 tii of the sample extract using the autosampler. If the 

response exceeds the linear range of the system, dilute the extract 

and reanalyze.

7.4.2 Calibrate the system (or confirm calibration) prior to conducting 

any analyses. A midlevel standard must also be injected at 

specific fi-equendes and at the end of the analytical batch. The 

determined concentration must be within + 15% difference as 

compared to the expected concentration. If this criteria is 

exceeded, inspect the GC system to determine the cause and 

perform the necessary maintenance to correct the problem before 

recalibrating the system. All samples that were analyzed after 

the standard that exceeded the criteria are out of control and 

must be reanalyzed after the corrective action is taken.

7.4.3 Establish daily retention times for each analyte. Use absolute 

retention times for each analyte from the daily check standard as 

the midpoint for that day.

7.4.3.1 Tentative identification of an analyte occurs when a peak from 

a sample extract falls within the daily retention time. No 

confirmation is necessary for the major degreasing solvents 

that are routinely determined. Compounds that are less 

frequently encoimtered will require an additional analytical 

technique for identification, if required. Tentative

8



identification is done more positively by spiking the sample 

with the suspected constituent and noting an increase in peak 

height Sample would be sent to Detrex's RTI Lab in Detroit for 

positive ID, if necessary.

7.4.3.2 Validation of GC System Quantitative Performance

The midp>oint calibration standard is used to evaluate this 

criterion. If any of the standards are outside of the daily 

retention time window, the system is out of control and 

corrective action will be necessary.

7.4.4 Sequence of Analysis

After the system has been calibrated and daily retention time 

calculated, the following sequence of analysis takes place:

1) Blank

2) 30 samples

3) Matrix Spike

4) Blank Spike

5) Duplicate

6) Calibration Check Standard(s)

7) Blank

8) 30 Samples



System Maintenance

These corrective actions may be required to remedy problems 

associated with poor response, shifting retention times, ghost peaks 

and unstable baselines.

7.5.1 System Bake-Out - To remedy problems associated with rising 

baselines and ghosts peaks, the chromatography system is baked 

out. This entails raising the oven temperature to the coliamn 

conditioning temperattire for two hours.

7.5.2 Septum Change - Unstable retention times and poor response 

may be attributed to a leaking injection port septum. Change 

septum per the maintenance manual guidelines.

7.5.3 Capillary Column maintenance - Ghost jjeaks and reduced 

response may be caused by dirty injection port inserts and 

front-end column contamination. Replace column insert with a 

clean-deactivated insert. Also, clipping the first few inches to a 

foot of the column may be necessary to remedy the problem.

7.5.4 Detector Maintenance-Reduced response may be caused by a 

dirty detector. Cool detector and clean as recommended in the 

maintenance manual. Recalibration of the system may be 

required after cleaning the detector.



7.6 Calculations

The concentration of each analyte in the sample is determined by 

calculating the peak response using the calibration factor or calibration 

curve determined in Step 7.3.1. The concentration of a specific analyte 

is calculated as follows:

Concentration (% wt/vol)
(#)

X D

where: Ax = Response for analyte in sample area units

cf = Calibration Factor - area units per unit concentrations 

D = Dilution Factor (if any)

8.0 OT TAT TTY CONTROL

8.1 Reagent Blanks - To demonstrate that the analytical system is not 

introducing analytes or interferences, reagent blanks consisting of 

chlorobenzene are processed with the samples. The blanks are carried 

completely through the extraction and measurement steps and are 

analyzed at a frequency of 1% of all samples or one per day; whichever 

is more frequent.



8.2 Accuracy Control

8.2.1 Matrix Spikes Samples - to demonstrate that the sample matrix 

is not affecting the accuracy of the measurement, matrix spike 

samples are analyzed. These samples consist of a sample aliquot 

that has been fortified with a known amount of anal)rte. The 

results are expressed as percent recovery (%R) of added analyte 

and are calculated by:

%R
^ SSR-SR ^

X 100

where SSR = Spike Sample result 

SR = Sample result 

SA s Spike added

Matrix spike samples are processed and analyzed at a frequency 

of one per week, whichever is more frequent. Due to the nature 

of the samples, only a specific sub set of analytes will be spiked 

into the sample.

8.Z2 Blank Spike Samples - To demonstrate the efficiency of the 

extraction and analytical procedures, blank spike samples are 

analyzed. These samples consist of an artificial matrix that is 

spiked with a known amount of all analytes of interest. The 

results are expressed as percent recovery (%R) of added analyte 

and are calculated by



^BSR-BR^
%R = V —CA  / X 100

where BSR = Blank Spike Result 

BR = Blank result 

SA = Spike added

Blank spike samples are processed and analyzed at a frequency of 

one per week.

8.3 Precision Control

To demonstrate the repeatability of the extraction and analytical 

procedures, duplicate sample analyses are performed. Due to the fact 

that there will be detectable analytes in every sample, this type of 

precision control is preferable to matrix spike, matrix spike duplicate 

analysis. Equal aliquots of a sample are processed and analyzed. The 

results are expressed as relative percent difference and are calculated by:

RPD
I SRi - SR2 I 

^SRi + SR2^ X 100

Duplicate samples are analyzed at a frequency of 1% of all samples or 

one per day, whichever is more frequent. RPD is calculated for %NVR 

and for detectable analytes.



where: SRi = sample result 1 

SR2 = sample result 2

8.4 Control Limits and Corrective Actions

8.4.1 Reagent Blanks

Reagent blanks should be free from interfering peaks and 

analytes of interest. Should there be evidence of contamination, 

the following should be investigated to locate and eliminate the 

source.

-Purity of solvent used for blank 

-Cleanliness of glassware

-Use of lubricating grease on distillation apparatus 

-Adequate rinsing of GC syringe 

-Carryover from previous sample analysis 

-Contaminated GC system

If the problem is determined to be isolated only to the reagent 

blank (in the case of carryover) no corrective action is required. 

Should the problem be determined to be systematic, re-extraction 

and analysis of the samples associated with the reagent blank 

must take place. Documentation of corrective actions taken is 

recorded in a bound laboratory notebook.



8.4.2 Matrix Spike Samples

Recovery limits for spike compounds are listed below:

1,1,1-Trichloroethane 75-125%

Trichloroethylene 75-125%

Perchloroethylene 75-125%

Freon 65-125%

Methylene chloride 75-125%

Should recovery limits be outside the acceptance criteria, the 

following should be investigated or conducted:

-Re-analysis of the matrix spike sample 

-Evaluation of results of sample analysis. Concentrated 

samples may cause the spiked sample to be outside the linear 

range of the instrument. Dilute and re-analyze.

-Sample homogeneity

-Loss of instrument calibration - analyze a check standard for 

calibration veritication

Should re-analysis of the matrix spike sample still indicate an 

out-of-control situation, a new sample will be chosen for matrix 

spike analysis. If analysis still jrields out-of-control results, a 

thorough investigation must be conducted and the finding 

documentated. All samples processed from the last in-control 

point must be reprocessed and re-analyzed.



Should results of matrix spike sample analysis indicate an 

isolated problem associated with the blank spike sample, 

re^xtraction and re-analysis is not required. In all other cases, 

re-extraction and re-analysis from the last in-control sample 

must occur.

8.43 Blank Spike Samples - Recovery limits for blank spike 

compounds are listed below:

1,1,1-Trichloroethane 75-125%
Trichloroethylene 75-125%

Perchloroethylene 75-125%

Freon 65-125%
Methylene chloride 75-125%

Should the above recovery limits be exceeded, the following 

should be investigated or conducted:

-Re-analysis of the blaidc spike sample 

-Contamination of distillation due to loss of vacuum or 

inappropriate bath temperature 

-Loss of calibration of GC. A check standard should be 

analyzed.



8.4.4 Replicate sample analysis - RPD limits for NVR and detected 

compounds are 30%. Should this criterion be violated, the 

following should be investigated or conducted.

-Re-analysis of samples

-Contamination of distillation and GC systems 

-Homogeneity of sample matrix 

-Inefficient distillations

Should re-analysis of samples not elicit in-control results, a new 

sample from the batch will be chosen for replicate analysis. If the 

results of the new replicates still indicate an out-of-control 

situation, a thorough investigation must be conducted and the 

findings documented. All samples processed from the last 

in-control point must be re-extracted and re-analyzed.

9.0 MFTHOD PERFORMANCE

At this time, the performance of the method is still being evaluated.

10.0 £] :ia:fL4:4CL«l

1) Test Methods for Evaluating Solid Wastes, Physical/Chemical 

Methods, EPA SW-846 Methods 8000, 8010 and 8015.



2) 1989 Annual Book of ASTM Standards, ASTM Volume 15.05 Methods

D 3742 and D-3447, Volume 14.01.

2) 1989 Annual Book of ASTM Standards, ASTM Volume 15.05 Methods 

D 3742 and D-3447, Volume 14.01. 
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STANDARD TEST METHOD FOR FLAMMABILITY POTENTIAL SCREENING 

ANALYSIS OF WASTE (ASTM D 4982-89)



Designation: D 4982 - 89

Standard Test Methods for
Flammability Potential Screening Analysis of Waste
Thu saadard is under the fised deafnauon D 4912: the number immediately foUo«na( the desi|sauoo indicates the year of 
onpnal adoption or. in the case ofneymon. the vear arias icvison. A number in parentheses tndicats the year of las leapprovaL A 
tupetsoipt epsilon (<) indicates an editorial chanfe snee the las rrvmon or leapprovaL

1. Scope
1.1 These test methods are used to indicate the fire- 

producing potential of wastes. The Tollowing test methods 
can be applied to waste liquids, sludges, semisolids, or solids:

Sociioaa

Tes MeUiod A—Tes Sample Eapnaed to Heal and 11 to 13
Flame

Tes Memod a—Tes Sample Exposed to Spark U to IS
Sotiiee

1.2 These test methods should be used to measure and 
describe the properties of materials, in response to heat and 
flame under controlled laboratory conditions and should not 
be used to describe or appraise the fire hazard or fire risk of 
materials under aaual fire conditions. However, results of 
these tests may be used as elements of a fire risk assessment 
that takes into account all of the faaors that are pertinent to 
an assessment of the fire hazard of a particular end use.

IJ These test methods are designed and intended as 
preliminary tests to complement the more sophisticated 
quandutive analytical techniques that may be used to 
determine flammability. These test methods offer, to the 
user, the option and the ability to screen waste for potentially 
hazardous flammability potential when the more sophisti
cated techniques are not available and the total waste 
composition is unknown.

1.4 This standard may involve hazardous materials, oper
ations, and equipment. This standard does not purport to 
address all of the safety problems associated with its use. It is 
the responsibility of the user of this standard to establish 
appropriate safety and health practices and determine the 
applicability of regulatory limitations prior to use. Specific 
hazard information is given in Section 6 and 13.4.3.1.

2. Referenced Documents
2.1 ASTM Standard-
D93 Test Methods for Flash Point by Pensky-Manens 

Cosed Tester^
22 Other Standard
Prudent Practices for Handling Hazardous Chemicals in 

Laboratories’

3. Terminology
3.1 Description of Term Specific to This Standard:
3.1.1 screening analysis—a preliminary qualitative or

' ThcK test methods are under the junsdieuon of ASTM Committee D-34 on 
Waste Disposal and is the diren msponsibility of Subcommittee D34.02 on 
Physal and Chemieai Qianaenzation.

Cunent edition approved Nov. 10. 1919. PuMished December 1919.
* Annual Book of.-tSTM Standards. Vol 03.01.
’ National Reseaicb Council. National Academy Press. Washington. DC 1911.

semiquantiutive test developed from classical qualiutive 
and quantitative techniques that is designed to efficienil> 
pve the user specific information about a waste that vdll aid 
in determining waste identification, process compatibility, 
and safety in handling.

4. Sununary of Test Methods
4.1 Method A—A test sample is exposed to heat and 

flame. The sample is reported as having a positive or 
negative flammability potential as described in the test 
procedure.

42 Method B—Sparks from a flint lighter are introduced 
to the vapor space immediately above a representaii\-e 
sample of a waste, and observation is made for a flash in the 
vapor space or ignition of the sample. A flash in the vapor 
space or ignition and burning of the waste indicates a 
positive flammability potential at ambient temperature.

5. Significance and Use
5.1 These test methods are intended for use by those in 

the waste management industries to aid in identifying the 
flammability potential or waste materials.

6. Hazards
6.1 Avoid inhalation and skin or eye contact, or both, of 

any hazardous materials.
62 Standard laboratory hygiene practices should be fol

lowed when conducting these tests.
62 All tests must be performed in a laboratory hood 

equipped with an exhaust intake along the from edge of the 
work area to collea any heavier-than-air vapors generated. 

6.4 The analyst must wear flame resistant oven gloves.
62 Waste containing or suspected of containing highh 

volatile organics or peroxides should be tested using a mucf* 
smaller sample than that used in 132.

7. Sampling
7.1 Sample containers must be kept tightly sealed until

72 Samples should be analyzed as soon as possible afir 
collection.

7.3 If necessary, allow the sample to come to rootr 
temperature in a tightly sealed container. For example- 
frozen material should be allowed to thaw completely.

8. Repon
8.1 Report the following information:
8.1.1 Sample identification,
8.12 Date of test,
8.1.3 Sample classification: positive or negative, and
8.1.4 Reference to the procedure applied.
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4. Quality Control
0.1 Quality control check samples and duplications 

.hould be pertbrmed at on aaion level specitied by the 
laboratory and at an appropriate frequency.

0.2 Rammability standards should be maintained for 
arialyst training and as reference guides. Examples are given 
;ti the following able.

Flammability Potcmiai Scrccniiic .Analysis
olcotMl (meiliafial) 

OU’ul acenc add ' 

MctiUci.'aiie inHindeanel 

\.-r>»cne iFud Oil .No. I)

.’.Nxicne

(.'hloroiluofocarbon ll3(U.2-in- 
.'Moro. I .Z^.inl1uoroethane)

OiiricuitHOHce tlame tlammable at or 
bdow room tempeiatuie.

Flammabie at lempennim above 
normal room tempeniure.

Flammable at tcmpciatuies hifbcr 
tbab aoenc

Flammabie over a lante oi tempeta* 
nitcs hither than normal room 
temperature.

Flammabie at or above room temper* 
aniie: Itemes at I3*C A spiked soil 
ample frozen at 0*C demonzoaies 
intetferance.

Wamaar ptiomene formation likdr. 
see I3.4J.1.

10. Predsion and Bias
10.1 No sutement is mode about either the predsion or 

bias of these tet methods since the result merely states 
whether there is conformance to the criteria for success 
ipecified in the procedure.

TEST .METHOD A—E.XPOSURE TO HEAT .AND FLAME

11. Interferences
11.1 Drafts in the laboratory fume hood where the test is 

penbrmed could cause excessive cooling and false negative 
results. A properly operating fume hood with a face velodty 
of I f 0 fVmin should provide consisienL usable results.

11.2 Ignition sources that provide excessive hearing rates 
alone or combined with a very small test portion may 
obscure results. That is, the sample may be decomposed. 
Mmered. fused, evaporated, or otherwise consumed before 
positive or negative evidence of flammability is observed. 
The use of suffidently large test portions and of hearing rates 
'Apical of a bunsen burner should resolve this problem.

!1.3 An inadequate source of hearing could limit the 
volatilization of flammable components and provide &lse 
.'legativc results.

11.4 Oiflicult-tOHsbserve flames resulting from the 
'*uming of certain compounds (for e-xomple. methanol) 
could provide false negative results. If the presence of these 
compounds is suspeaed. the presence of flammability might

confirmed by the insertion of a watchglass just abisve the 
material. The watchglass is then examined for products

combustion (for example, moisture and soot).
Note I—The watchglass method cannot distinguish between vapor- 

/cd Mater or water produced by combustion.

11.5 An improperly adjusted gas burner (for example. 
*Hh an insufTiciently aerated flame) could introduce raw gas 
nto or immediately above the sample. This raw gas could 

■’nctly support a flame after the source of ignition is 
removed, providing the appearance of a flammabie sample 
and a false positive result.

12. Apparatus
12.1 (7as Sr//7Ter. (for e.xampie. a bunsen burner) 

adjustable air shutter and an adjustable gas orifice is
The gas burner and fuel supply line must be appropna., to 
the gas supplied: natural gas. aniflciol gas (including propane 
and butane), or liquifled petroleum gas (LP gas or LPG). 
Where a gas supply line cannot be provided, a propane torch 
may be substituted.

12J. Lighter, (for aample, piezo lighter) for burner is 
required.

12.3 A/uminiun Weighing Boats or other non*flammabie 
containers are needed.

12.3.1 Caution—Weighing boats of material other than 
aluminum should be used if the testing materials react \vith 
aluminum, for e.xample. caustics.

12.4 Watchglass.
I2J Large Beaker. Tongs. .\sbestos~Free High-Temper

ature Gloves or .Vfittens, or other apparatus as needed to 
extinguish burning materials.

13. Procedure
13.1 Light a gas burner and adjust to a typically blue 

flame that is not readily blown out. A yellow flame easily 
affecied by drafts indicates insuflident air (the airftiei ratio is 
too iow). A sharp, blue flame is good. (If the flame rises 
above the burner head, is very difficult to light, or tends to 
extinguish itself, indicates that too much air or too much air 
and fuel are being supplied to the burner.)

13.2 Place a suflident amount (approximately 5 g) of a 
test sample in an aluminum wdghing boat or other non 
mabie container.

13.3 Using a gas burner, hold the flame immediately 
above the test sample for 2 to 3 s without touching the visible 
flame to the sample.

13.3.1 If ignition (a flash or burning) is observed before or 
after the source of ignition (the flame of the burner) is 
removed, the sample is said to have a positive flammability 
potenrial. A positive result may require further invesugarion 
(see 13.4.1).

13.3.2 T^e confirmation of flammability may require the 
use of a watchglass (see 11.4).

13.3.3 If there is no ignition, proceed to 13.4.
13.4 Using a gas burner, briefly (for at least 15 s) apply the 

flame to the sample in an attempt to ignite the sample.
13.4.1 If the sample ignites, the sample is said to have a 

positive flammability potential.
13.4.1.1 When more accurate waste charanerizarion is 

necessary, liquid samples may be quantified using a closed* 
cup flash point tester.

13.4.12 Solids with a positive flammability potential 
should be further investigated.

13.4.2 If the sample decomposes, boils (if a liquid), or 
otherwise fails lO ignite aftrr at least 15 s of continuous 
sample hearing by the burner flame, the flammability 
potenrial is reported as negative.

13.4.3 Halogenated solvents typically give off visible va
pors that may result in a false positive flammability poten
tial

Note 2; Warninc—Phossene. an e.\tremely toxic gas. is a co 
tion product of halogenated compounds bum^ in air.

13.5 Shut off the gas burner when not in use. E.xtinguish a
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burning sample by setting an aluminum weighing boat or 
watchglass atop the one containing the burning sample, (or 
invert a spoutless beaker over the sample container and all). 
Use of tongs or high temperature gloves or mittens may be 
necessary to handle the equipment

TEST METHOD B—EXPOSURE TO SPARK SOURCE

14. Apparatus
14.1 Oven Gloves.
142 Film Lighter, the type typically used to light an 

air/acetylene torch is required.
14 J Disposable 250-mL Beaker, of plastic is required. 
14.4 Watchglass, 100 mm.
14.2 Metal Vessel (with lid), of adequate depth and 

diameter to contain beaker and watchglass is needed.

14.6 Thermometer.
IS. Procedure

15.1 Place approximately 100 mL of the represenutive 
sample of the material to be tested into the plastic beaker (sec 
12).

12.2 Place the plastic beaker in the steel vessel cover the 
beaker with the watchglass, and allow to stand at ambien: 
conditions for 2 min.

12.3 Record the ambient temperature.
12.4 Remove the watchglass, place the igniter immedi. 

ately above the waste and strike it several times to produce 
sparks.

12J If the material does catch fire and bum, extinguish . 
the flames by immediately placing the lid on the steel vessel 
thus smothering the fire and report as positive flammabiiit\ 
potential j
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STANDARD OPERATING PROCEDURE 
WASTE SAMPLING

This section describes in detail the procedures tiiat is to be 
followed for sampling the containers of spent organic solvents.

1. SAFETY CONSIDERATIONS

- proper ventilation and dermal protection is provided for the 
sampling operation

- any built-up pressure within a container is slowly released by gently 
cracking the bimg

SAMPLING EQUIPMENT

follows:
Materials and equipment required for sampling are as

1) 1 oz. narrow-mouth glass bottle with polyethylene-lined closure.
2) sample label.
3) 4-foot by 3/4 inch ID sampling thief.
4) bung wrench (non-sparking).
5) packing slip and chain-of-custody form (for off-site analyses).

3. DRUM SAMPLING

3.1 Discrete Liquid Concentrated Waste Samples

The following procedure shall be adhered to during the
sampling of individual drums.

1) Remove bimg using non-sparking bimg wrench.
2) Slowly insert thief to the bottom of the drum or until a solid 

layer is encountered. About one foot of glass thief should extend 
ateve the drum.

3) Allow the waste in the drum to reach its natural level in the 
thief.

4) Cap the top of the tiiief with gloved tiiumb.



5) Carefully remove the thief from the drum and insert the 
imcapped end in a graduated beaker.

6) Gently pour appropriate sample volume into sample jar
7) Label sample.

The following procedures shall be adhered to during the
sampling of bulk waste shipments.

1) Open access chamber into tanker truck.
2) Slowly insert thief to the bottom of the waste.
3) Allow the waste in the tanker to reach its natural level in the 

thief.
4) Cap the top of the thief with gloved thumb.
5) C«urefully remove the thief from the tanker and insert the 

uncapped end in a graduated beaker.
6) Gently pour appropriate sample volume into sample jar.
7) Label sample.

3..2 Composite Sampling

The following procedure shall be adhered to during
comjx>site sampling. A maximum of ten drums may be composited.
Only drums of the same waste type from the same generator may be
composited.

1) Collect a drum sample from each drum according to the 
procedure described above.

2) Place sample from each drum to be composited into the same 
graduated beaker.

3) Mix entire composite gently and pour appropriate sample 
volume into sample jars.

4) Label sample.

4. CHAIN-OF-CUSTODY

For all analysis conducted off-Site, a chain-of-custody form 
(sample attached) shall completed.



DETREX CORPOR.ATION 
SOLVENTS DIVISION w

REQUEST FOR LABORATORY ANALYSIS 

GENERATOR SUPPUED INFORMATION (MUST BE COMPLETED) 

Can^anyName EPAIDNo:

 Saiesmarc

Address. Garmantt:

RToneNii: (___ )

Submitted by:

FRCJECTNA^VIE OR NL’MBER.

SAMPLETYPES)___________

HAZARDOAS___________

ANALYSSSES) REQUhaiEJ,

Date
RETURN or DISPOSE of samples

NUMBER CFSAMPLES

PLE.ASE LIST SAMPLE IDENTiRCATICN NUTvlBERS ON REVERSE SIDE
(Column No. 2)

Relinquished By: 
Name

CHAIN OF CUSTODY
Received By: 

Date Time .Name Date Time

FOR LABORATORY LISE ONLY 

GmeraicoriD__________________
Sample results reponed by;. 
Sample results reported to:_ 
Sample results ramided:

Work Ode-Na. 
_____ Die iirre

laboratory Book No. Page No.
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SECTION F

PROCEDURES TO PREVENT HAZARDS

This section of the operating license application provides 
a description of the procedures implemented at the Detrex Corporation 
facility in Detroit, Michigan to prevent the possibility of a hazard from 
occurring.

This information is provided pursuant to Michigan Act 64 
Rule 299.9504(1)(c) which inco^rates 40 CFR 270.14(b) (5) ; by
reference. The applicable section(s) of the Federal Regulations (40 CFR) is 
referenced as appropriate.
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F-2 INSPECTION SCHEDULE
[40 CFR §270.14(b)(5),§264.15,264.174,264.195]

F-2a General Inspection Requirements
[40 CFR §270.14(b)(5), §264.15(a) and (b), §264.33]

Detrex Corporation conducts regular inspections of the 
hazardous waste container and tank storage areas for leaking 
containers/tanks and for deterioration of containers/tanks and related process 
lines. Inspections are also conducted for deterioration of the secondary 
containment system that could cause or lead to the release of hazardous waste 
constituents to the environment or threaten human health. Additionally, 
after every waste shipment is received at the facility, the transport vehicle and 
the loading/unloading area are inspected.

The hazardous waste container and tank storage areas are 
contained within a single 'warehouse' t5^je building. This allows an almost 
continual check by on-site staff and rapid detection and response to any 
problems.

Detrex Corporation also conducts regular inspections of 
the monitoring equipment, safety equipment, security devices and operating 
and structural equipment to ensure that no danger of a release of hazardous 
waste constituents or threats to human health exist.

Attachment F-3 presents typical hazardous waste 
inspection forms used in the general inspection procedures at the facility. 
These forms indicate typical problems that might be encountered as well as 
provisions for the reporting of any remedial actions that may be undertaken.

F-2a(l) Types of Problems [40 CFR 6264.15(b)(3)1

Attachment F-2 presents the typical schedule for 
inspecting security, emergency equipment and the hazardous waste container 
and tank storage areas. Types of problems normally encountered with each 
inspection item are included. Copies of the inspection schedule are kept on 
file at the facility at all times.
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F-2a(2) Frequency of Inspection [40 CFR §264.15(b)(4)]

Attachment F-2 also includes the frequency of inspection
for each item.

F-2a(3) Remedial Action [40 CFR S264.15(c)1

Inspections may reveal problems of three types. The first 
type of problem involves the need for non-emergency maintenance. In this 
situation, qualified personnel will take the necessary actions as soon as 
possible to preclude further damage and reduce the potential for emergency 
repairs. The inspector will note in the inspections log when such action 
should be taken and verify the status at the next regularly scheduled 
inspection.

The second type of problem involves a non-emergency 
release of hazardous waste that is discovered during inspection. In this 
situation, appropriate remedial action will be taken inunediately and 
documented in the inspection log. At a minimum, daily inspections will be 
made imtil the remedial action is completed.

The third t5q?e of problem involves the discovery of a 
release or the potential for the release of hazardous constituents to the 
environment in sufficient quantities to constitute an emergency. If this 
occurs, the Contingency Plan (included as Section G of this operating license 
application) will be implemented. The Contingency Plan provides a detailed 
description of the remedial action appropriate for this situation.

F-2a(4) Inspection Log [40 CFR §264.15(d)l

Provided in Attachment F-3 are typical daily, weekly and 
transport vehicle inspection records. These are completed by the inspector at 
the conclusion of ea^ routine inspection. Each inspection record is kept on 

file in an inspection log for a minimum of three years.
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ATTACHMENT F-2

HAZARDOUS WASTE INSPECTION SCHEDULE

Inspection
Items Type of Problem Frequency

Container storage area - Leaking drums Daily
- Drum bimgs secure
- Corrosion
- Proper stacking height
- Proper labelling
- Adequate aisle space

Tank storage area - Leaking tanks or piping Daily
and associated piping - Corrosion

- Liquid level in tanks

Transfer lines/Transfer pumps - Leaking, cracking Daily

Interior Secondary - Presence of liquid Daily
containment - Cracks, joints

Loading/Unloading Area - Presence of liquids Daily (when in
- Cracks/joints use)

Absorbent material - Adequate supply Daily

Doors - Open freely Daily
- Locks function

Fencing, Gates, - fencing intact Weekly
Perimeter signs — gates open freely, locks 

function
adequate signs present, 
legible

Electronic Surveillance - alarms functioning Weekly
System properly

Alarm system - Functions Weekly
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ATTACHMENT F-2

hazardous waste inspection schedule

Items

Fire extinguishers

Self-contained 
breathing apparatus

Respirator

Eye wash station/ 
Safety shower

First aid kit 

Transporter Vehicle

Type of Problem

Available 
Loss of pressure

Available
Loss of pressure in tank

Available

Functions
Scale or rust in water

Available 
Adequate supplies

empty
presence of liquids

Inspection
Frequency

Weekly

Weekly

Weekly

Weekly

Weekly

Every
Shipment
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INSPECTION RECORDS



DETREX CORPORATION 
EATON AVENUE FACILITY 

HAZARDOUS WASTE DAILY INSPECTION RECORD

Inspection
Item

Type
of

Problem

Problem
Exists

(Yes/No)

Remedial
Action

Required

Remedial
Action

Completed
(do.'tf'i

Container Storage Area leaking drums 
drum bungs secure 
corrosion 
proper stacking 
height

- proper labelling 
adequate aisle 
space

Tank Area & Associated 
Piping

leaking tanks or
piping
corrosion
liquid level in tank

Transfer lines/
Transfer Pumps

- leaking, cracking

Interior Secondary 
Containment

presence of liquid 
cracks, joints

Adsorbent Material adequate supply

Doors opens freely 
locks function

Specific Comments:

Insp>ection By: 
Date:
Time:



DETREX CORPORATION 
EATON AVENUE FACIUTY 

HAZARDOUS WASTE WEEKLY INSPECTION RECORD

Inspection
Item

Type
of

Problem

Problem
Exists

(Yes/No)

Remedial
Action

Required

Remedial
Action

Completed
(date)

Fendng/Gates/
Perimeter Signs

fencing intact 
gates open freely, 
locks function 
adequate, legible 
signs

Electronic Surveillance 
System

functions propierly

Alarm System functions properly

Fire Extinguishers available 
loss of pressure

Self-Contained Breathing 
Apparatus

available
loss of pressure in
tank

Respirator available

Eye Wash Station/
Safety Shower

functions
scale or rust in water

First Aid Kit available 
adequate supplies

Specific Comments:

Inspection By: 
Date:
Time:



DETREX CORPORATION 
EATON AVENUE FACILITY 

TRANSPORTER VEHICLE INSPECTION RECORD

Inspection
Item

Type
of

Problem

Problem
Exists

(Yes/No)

Remedial
Action

Required

Remedial
Action

Completed
(date)

Waste Inventory

Residual Material

Loading/Unloading Area

entire inventory 
(drum or bulk) 
removed

presence of liquids

presence of liquids 
cracks/joints

Vdade Identifkation:

Specific Comments:

Inspection By: 
Date:
Time:
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SECTION H

PERSONNEL TRAINING

This section outlines the personnel training program 
completed by all employees of the Detrex Corporation facility in Detroit, 
Michigan. The information is provided pursuant to Michigan Act 64 
Rule 299.9504(l)(c) which inco^rates 40 CFR 270.14(b)(12) and 264.16 by 
reference. The applicable section(s) of the Federal Regulations (40 CFR) is 
referenced as appropriate.
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H-1 OUTLINE OF TRAINING PROGRAM [40 CFR §264.16(a)(D]

H-la Tob Titles/Tob Description [40 CFR §264.16(d),(l) and (2)]

Detrex Corporation maintains the following documents 
and records at the facility:

1) The job title for each position related to hazardous waste management, 
and the name of the employee currently filling each job.

2) The written job description for each position as described in (1) above, 
which includes experience, skills and responsibilities. Job descriptions, 
a copy of which is provided in Attachment H-1, are kept on file in the 
plant offi(%. The current employee's name is also recorded.

3) A written description of the type and amount of both introductory and 
continuing training given to personnel for each position related to 
hazardous waste management.

4) Records that document that the training and job experience have been 
completed by facility personnel.

Detrex Corporation maintain training records of former 
employees involved with hazardous waste management for three years from 
the date they last worked at the facility and will maintain training records on 
current personnel until closure of the facility.

H-lb Training Content. Frequency, and Technique 
[40 CFR §264.16(c), and (d)(3)]

The program developed by Detrex Corporation for 
training employees in the s^e handling of hazardous wastes includes study, 
on-the-job training, and competence evaluation. Provisions are made for 
updating or revising the training program as necessary to ensure compliance 
with regulatory guidelines, changing facility conditions, and organizational 
changes.

A copy of the Hazardous Waste Management Facility 
Employee Training Program Manual developed by Detrex is provided in 
Attachment H-2. This outlines all aspects of the training program, providing 
each employee with the information required for the safe execution of his or 
her respoiwibilities.
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H-lc Training Director [40 CFR §264.16(a)(2)]

Mr. Bill Moore has been appointed Corporate Training 
Director for Detrex Corporation. For this role Mr. Moore will be responsible 
for updating the existing personnel training program and ensuring all 
employees involved in hazardous waste management activities receive 
adequate training. Mr. Moore himself has received formal training as 
described in his curricula vita enclosed as Attachment H-3. Additionally, the 
Training Director attends various meetings/seminars with Detrex 
Corporations' Risk Management Team. T1\e p\irpose of these is to help keep 
the facility Training Director as up-to-date as possible on changing regulations 
that affect operations.

H-ld Relevance of Training to Tob Position [40 CFR §264.16(a)(2)]

Contents of the training program is tailored to each 
position. The Gold Shield Operator #1 receives training in the operation of: 
Process Equipment, Filling Station, Safety Equipment, Transportation and 
Material Handling Equipment, Emergency Equipment, and Forklift and Hand 
Truck Operation, and on the Contents of the Contingency Plan.

The Facilities Manager/Emergency Coordinator receives 
training in the Operation, Inspection and Recordkeeping for; Process 
Equipment, Safety Equipment, Transportation and Material Handling 
Equipment and Contingency Plan Procedures.

All facility employees participated in annual refresher 
training sessions which review general operating procedures and in 
particular implementation of the Contingency Plan and related safety 
equipment.

H-le Training for Emergency Response [40 CFR §264.16(a)(3)]

This training program is designed to ensure that 
personnel not only handle hazardous wastes in a safe manner, but also 
properly respond to emergency situations. The program trains hazardous 
waste handling/management personnel to maintain compliance under both 
normal opiating conditions and emergency conditions.
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H-2 IMPLEMENTATION OF TRAINING PROGRAM 
[40 CFR §264.16(b), and (d)(4)]

An employee is hired to fill a specific position (i.e. Gold 
Shield Operator # 1). The employee is first requir^ to review the written 

training program for the position he/she is to fill. Upon completion, the 
employee is fiien given 40 hours of on-ihe-job training within 1 monfii of 
hiring.

No employee hired to work at this facility will work 
unsupervised prior to completion of the training program.

Employees are required to meet annually for reviews and 
updates of this training program and to discuss and study the following 
subjects:

1. All hazardous wastes currently being handled at the facility, noting 
only changes in waste type, volume, source, characteristics, or location 
that have occurred during the past year;

2. The status of operating conditions and procedures, noting any areas 
where there are problems or potential for problems. Employees 
participate in developing efiective solutions;

3. The requirements contained in the facility's operating license, noting 
any changes that have occurred during the past year. Areas where 
maintenance or compliance is a problem are identified and discussed, 
and elective solutions are sought; and

4. Incidents that have occurred in the past year that warranted use of 
contingency plans and/or emergency action. This review focuses on 
file cause of the incident and identification of steps to be taken to 
prevent or to ensure better handling of such events in the future.

Records documenting that the required training or job 
experience required to ensure that employees are trained to perform th^ 

duties in such a manner that compliance with the operating license is 
assured, will be kept onsite in the office. These records will be kept until 
closure of the facility for current employees and far 3 years fi-om file date of 
the individual employee's termination for former employees. Records will 
include job description, employee name, training contents, date and duration 
of training and the instructor assessment of competency.
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JOB DESCRIPTIONS



Personnel at Detroit Branch

Facilities Manager 

Quality Control Coordinator 

Administrative Assistant 

Secretary

Gold Shield Operator #1*

Ronald C. Hritzkowin 

Joseph Calderoni 

Lorie LaRosa 

Barbara Hooper 

Levi Douglass 

Greg Seretian 

Richard Barmore 

Pat Walter

* Union Contract Job Title



TITLE: FACILITIES MANAGER

POSITION TITLE: FACILITIES MANAGER

1. Markpring Operations:

(a) Attend solvent deliveries assuring weight, number and coimt and, in 
event of bulk receipts, that lading appears to met quality specifications 
for color, moisture, and absence of suspended matter. Accept 
shipments in name of Detrex.

(b) Attend loading of bulk shipments insuring that, if Detrex vehicle 
transport tank is clean and free of significant residue from previous 
loads in, if for hire or customer vehicle, transport tank is clean, dry, 
imblemished, and free of any residue. Execute shipping documents.

(c) Supervise, assign, and direct employees involved in drumming 
operations. Inspect empty drums for suitability. Assure that 
drumming operation proceeds in an manner that preserves solvent 
quality and is performed according to good industrial practice 
respecting employees safety and protection of the environment. 
Assures are properly marked and in accordance with DOT regulations.

(d) Supervise operation of warehouse. Schedule work of operators. 
Assure clean and orderly use of warehouse space.

(e) Supervise private motor fleet and administer vehicle leases. Dispatch 
and route company drivers. Assure motor operations are performed 
according to regulations of USDOT and Michigan regulatory agencies. 
Read and retain driver logs and vehicle condition reports. Insure that 
company vehicles are properly maintained and serviced.

(f) Recommend hiring of operators.

2. Environmental and Regulatory Responsibilities:

Has full responsibility for on-site hazardous waste management as follows:

(a) Is the assigned Branch Emergency Coordinator.

G?) Supervises all record keeping by Quality Control Coordinator, 
Administrative Assistant, or for hazardous waste manifests 
done by other branch personnel.

(c) Supervises the Operators when any on-site sampling is 
performed.



(d)

(e)

(f)

(g)

(h)

General:

Supervises the Quality Control Coordinator when on-site testing 
of hazardous waste is performed.

Supervises all record keeping of all daily and weekly facility 
inspection reports as performed by the Secretary, Administrative 
Assisteint, or the Gold Shield operator.

Is the primary contact for all regulatory agency personnel in 
conjunction with Detrex Corporation Risk Management Group.

Responsible for maintaining training levels of all branch 
personnel

Has responsibility for all regulatory compliance in operation of 
the TSD facility.

The incumbent reports to the Division Operations Manager and assists 
him/her as required. The incumbent performs some additional duties as the 
Division Operations Manager may direct.

4. Qualifications:

The incumbent should have at least 5 years experience in plant operations, 
including environmental and regulatory exposure. He/she must have a 
working knowledge of transportation operations. He/she must be sensitive 
to sales and marketing situations and be able to support the Sales/Marketing 
group as requested.



TITLE QUALITY CONTROL COORDINATOR

POSITION RESPONSIBILITIES AND DUTIES:

Tob Description:

Position is responsible for ensuring that the facility operates in accordance with 
Detroit Department of Water & Sewage, Wayne County Department of Health Air 
Pollution Control Division, and Corporate established product standards.

1. Primary Responsibilities:

(a) Receive samples of hazardous waste at the facility, log in samples, 
complete waste sample profile sheets for samples, prepare samples for 
shipment to the appropriate analytical facility, logging in of an^ytical 
results, and dissemination of restilts to Salesmen.

(b) Ensure that all shipments of non-flammable waste received at the 
facility are properly Manifested, labeled, marked with accumulation 
start date, sampled, logged into the Hazardous Waste Operating log, 
prepared for shipment to appropriate analytical facility or analytical 
results from generator/transporter are obtained, production control 
cards are prepared, and bench top fingerprint analysis are performed.

(c) Ensure that all shipments of waste received at tiie facility are properly 
Manifested, labeled, marked with accumulation start date, labeled with 
Stream Code approval number, logged into the appropriate waste 
operating log, and coordinate shipments/pick-ups with drivers to 
allow for optimum use of equipment.

(d) Coordinate treatment of waste water including supervision of 
treatment, subsequent sampling and disposal of effluent and filtered 
solids, shipment of samples and wastes, operation of waste water 
treatment process equipment, and the use and stocking of treatment 
chemicals.

(e) Coordinate Air Monitoring Program including monitoring/sampling 
of influent and effluent from carbon absorption unit, logging in of 
results, operation of carbon absorption unit, stocking of materials for 
use in unit, and coordination of monitoring program with Wayne 
Coimty Department of Health, Air Pollution Control Division.

2. Secondary Responsibilities:

(a) Completion of Production Control cards for invoicing crediting of 
customers.



(b) Conducting titration for non-amine acceptance of reclaimed solvents, 
calculating amoimt of stabilizer concentrate is required in reclaimed 
solvent, and stocking of chemicals required for N.A.A. tests and test 
kits.

(c) Logging in production figures and shipment information, including 
completed manifests and certificates of destruction from TSDFs into 
hazardous and appropriate waste log books. Also responsible for 
assimilating data required and for putting together certificates of 
destruction and sending same to customers.

Regulatory Responsibilities:

In addition to the above mentioned, the following regulatory responsibilities
shall be undertaken by the position:

(a) Maintain a file for Imp>ort and Export shipments of hazardous wastes 
for the current year. This data shall be compiled at the end of the year 
and used to complete the Import/Export Annual Report. The report 
shall be filed with the U.S.E.P.A. and M.D.N.R and other parties 
requiring it not later than the end of the first calendar week of the 
proceeding year.

(b) Obtain samples of the effluent from the facility in a timely fashion each 
quarter of the year. The samples shall be forwarded to an independent 
laboratory for City of Detroit Water Analysis. Once the analytical 
results are received, the data shall be utilized to create the six month 
compliance report for the facility. The report shall be forwarded to the 
facility manager for timely review and submission to the City of 
Detroit.

4.

Salary and performance reviews shall be given annually in January. The 
reviews shall use as a basis of performance the efficiency of completion of the 
above mentioned tasks as pertaining to the position.

Qualifications:

The incumbent should have, or be working toward, a degree in Chemistry (or 
equivalent). The incumbent should have at least 2 years of experience with 
laboratory and analytical procedures, preferably in an industrial situation. 
Experience in Hazardous Waste sampling and manifesting is preferred but 
not necessary. The incumbent should be able to work without close 
supervision, handling multiple assignments/projects.



TITLE; ADMINISTRATIVE ASSISTANT 

POSITION RESPONSIBIUTIES AND DUTIES 

1. Primary Responsibilities:

(a) T)rping and mailing quotations and correspondences to customers for 
hazardous waste management services.

(b) Receiving and maintaining quotation file from disposal facility for 
customer waste streams. Includes copying of original quotes and 
distribution to operations and sales personnel.

(c) Taking phone orders for hazardous waste management services from 
customers and sales personnel and coordinating shipments/pick-ups 
with operational personnel.

(d) Generating non-solvent sales and hazardous waste management 
services invoices, maintenance of non-solvent sales account file and 
non-solvent sales accounts receivable ledger and collections and 
maintenance of customers log summaries and generating invoices for 
surcharges.

Secondary Responsibilities:

(a) Maintaining Solvent sales ledger and monthly sales summary file.

(b) Logging vendor invoices in approved invoice file after Facility 
Manager has approved invoice for payment.

(c) Maintaining file of hazardous waste processing batch cards from other 
Detrex branches and completing reclamation reallocation reports.

(d) Compiling and publishing non-solvent sales month end report.

(e) Coordinating Telemarketing activities with Sales Personnel.

Qualifications

Must be able to operate five line telephone system, be able to type 50-60 wpm, 
type correspondences from a Dictaphone, and use a ten key adding machine. 
Shorthand and personal computer operational skills are considered helpful 
but not necessary cxirrently.



TITLE: SECRETARY

Position Responsibilities and Duties; 

1. Primary Responsibilities:

(a) Does billing for both resale materials and reclaimed product; does all 
invoicing for Hazardous Waste disposal; and tolling.

(b) Keeps records of accounts payable and receivable.

(c) Responsible for inventory control.

(d) Does mailing and correspondence.

(e) Schedules delivery runs.

(f) Fills out shipping forms, keeps records of shipping and receiving.

(g) Completes outbound hazardous waste manifests.

(h) Answers phones and processes paperwork on orders.

2. Qualifications

Must be able to operate five line telephone system, be able to type 50-60 wpm, 
type correspondences from a Dictaphone, and use a ten key adding machine. 
Shorthand and personal computer operational skills are considered helpful 
but not necessary currently.



TITLE: GOLD SHIELD OPERATOR #1

Position Responsibilities and Duties: 

1. Requisite Skills and Education: 

(a) Knowledge of streets in major cities in Southeast Michigan and 
Northwest Ohio.

(b) Common knowledge of the mechanical operations of all mobile 
equipment.

(c) Must have a valid chauffeur's licence and abide by governmental rules 
and regulations.

(d) Must know the mechanical condition of the truck and report any 
defects.

(e) Must pass DOT oral and written tests which will be scored by an 
impartial party.

(f) Must pass DOT physical.

(g) Must have respectable driving record. The Company’s Risk 
Management Group will review the driving record or truck driver 
applications. Their decision to reject an applicant based on a poor 
driving record will be considered final and binding.

(h) Must pass a driving test on Detrex equipment which will be evaluated 
by an impartial party.

(i) Chauffeur’s licence must be C-2 or better.

(j) Will have successfully completed training at one of State of Michigan 
Community Development Programs; specifically. Hazardous Waste 
Industry Training and Technical Assistance programs.

Terminology as exists in Union Contract.



Will have successfully completed driver testing and have been certified 
by Risk Management as outlined in the Code of Federal Regulations, 
part 49, section 390-392.

Will have a minimum of three (3) year's experience working with 
hazardous waste, including flammable and corrosive waste, or 
6 calendar months on-the-job training involving working with these 
hazardous materials which will be considered probationary.

Performance:

3.

(a) Must be capable of driving any automobile equipment owned or leased 
by the Company.

(b) Load and imload or assist in the loading or unloading of any vehicle 
owned or leased by the Company.

(c) Will make bulk deliverables using 1) tank truck, 2) portable tank,
3) tank trailer, as required.

(d) Will maintain all necessary log books when required as outlined in the 
Code of Federal Regulations, part 49, section 395.

(e) Will make hazardous waste pickups using: 1) stake trailer, 2) tank 
trailer, 3) vacuum tank trailer, 4) vacuum pumper as required and 
according to Federal and State Laws.

Responsibility:

(a) Responsible for the quality of workmanship.

Must produce a fair day's work for a fair day's pay.(b)

(0

(d)

(e)

(f)

Exercise due care of the various pieces of equipment while operating 

same.

Must operate the equipment in a safety maimer. Keep the equipment 
and the area wherein the work is performed tidy at all times.

Responsible for implementing the transporters contingency plan in 
case of accidental spill of hazardous waste.

Responsible to see that hazardous waste labels on drums are filled out 
properly and include the proper UN/NA numbers according to DOT 
regulations.



(g) Responsible for signing hazardous waste manifest on behalf of the 
Comptmy that all information on manifest is correct and accurate.

(h) Responsible for insuring Land Ban Certifications; form is included 
with "F" series manifested shipments.

When working in Solvents Reclamation Department

1. Operates Stills in reclamation room.

(a) Record weights of full drums.

(b) Record hydrometer reading.

(c) Record weight of empty drums.

(d) Take samples of solvents to be sent to lab for analysis.

(e) Drum reclaimed solvent.

Unload incoming shipments of solvents (drives forklift).

Load outgoing shipments.

Will have completed Clayton training on make-up water testing.

2.

3.

4.

5. Will have completed training in Risk Management’s spill prevention 

program.

6. Is knowledgeable on operation of all safety, equipment, SCBA, respirators, 
intercom, emergency disconnects, etc.

7. Is responsible for stacking drums three high into box van. Three (3) 
employees are required to do this job.,

8. Is responsible for daily and weekly inspections of the hazardous waste facility.

When working in Solvents Flammable Waste Transfer Station and/or Stabilizers
Department

1. Responsible for insuring that all equipment is properly grounded before 
operations start.

2. Responsible for insuring that Stream Code Approval Number on Manifest is 
applied to containers before containers are placed on the trailer.



3. Responsible for insuring that shipments of flammable and/or corrosive waste 
correspond with information on manifest for the shipments.

4. Responsible for blending stabilizer concentrates using raw materials provided 
and established procedures as shown on batch cards.

5. Responsible for drumming and labeling batches of stabilizer concentrates.

6. Responsible completing Supplies Requisition forms including raw materials 
used after producing a batch of stabilizer concentrate.

7. Is responsible for daily and weekly inspections of the waste transfer station.



ATTACHMENT H-2

EMPLOYEE TRAINING PROGRAM



TRAINING PROGRAM

OVERVIEW

Date: 09/03/91 
Revision: 91-2 

Attachment: H-2

This facility primarily conducts on-the-job training programs. 
All new employees are familiarized with general/spedfic chemical hazards and 

instructed to perform their assigned tasks in a safe, efficient manner. Additional 
safety/product information is presented on a continual basis.

This facility operates essentially without detailed written job 
descriptions relying on a "standard operating procedures" approach. Employees are 
instructed/prepared for their assignments on a supervised, individual basis.

1. Tob Titles and Duties

Tob Titles

An organization chart is presented for this reclamation and sales 
facility in Appendix 1. The titles of the personnel involved with 
hazardous waste management are:

Titles

Facilities Manager (Emergency Coordinator)
Quality Control Coordinator 
Administrative Assistant 
Secretary
Gold Shield Operator #1

There also are salaried sales employees who can be utilized for 
handling wastes and who assist in waste analyses.

Maintenance is performed by hourly employees trained to properly 
handle hazardous wastes.

Duties

Detrex Corporation does not utilize detailed job descriptions for hourly 
employees or salaried sales employees. Rather, employees are assigned 
tasks similar to a giv^ job title and are expected to perform those tasks 
in a safe and orderly fashion. The majority of training is "hands-on" 
the job directly related to an assigned position.
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The different job titles reflect the relative knowledge, skill, care, effort 
and responsibility required to perform the duties of the assigned job.
All employees are aware of their assigned tasks and are offered 
sufficient instruction to safely accomplish them.

The written job descriptions for the personnel involved with 
hazardous waste management are maintained at the facility as well as a 
list of the current personnel hlling each job.

Training Content. Frequency and Techniques 

(a) Training Content

Detrex Corporation's employee training regarding the safe handling of 
hazardous wastes is initiated during the first week of employment. 
Appendix 2 presents a training outline developed by the Training 
Director, This training program also involves an orientation generally 
provided by the Training Director or Facility Manager;

Attachment 

Appendix 3

Appendix 4 

Appendix 5

Description

Clerical-Techniczd Orientation Checklist (if 
applicable)

Hourly Orientation Checklist (if applicable)

What To Do If You Get Chemicals Spilled 
On Various Parts Of Your Body

New employees are supervised imtil they are deemed competent by the 
facilities manager for their assigned tasks.

As part of this program, employees are provided with a variety of 
written material. New employees receive copies of Section G 
(Contingency Plan) and appropriate portions of Section H (Persormel 
Training). Annual reviews contain information regarding regulatory 
changes, any implementations of the facility's contingency plan in the 
past year, and any changes in the facility's op>erating license. In 
addition, employees' questions and opinions are solicited and 
employees are, in turn, questioned to insure their comprehension.

Procedures for responding to emergencies are presented to employees 
on a general and a sp>edfic basis. As previously described, each
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employee receives, among other documents and training, a copy of the 
facility's contingency plan, as well as information regarding the type 
and location of alarm systems and emergency communication 
equipment. This emergency equipment is inspected on a regular basis 
(see schedules and inspection forms contained in Section F).

Persons responsible for operation of the hazardous waste drum storage 
area are trained in the proper storage requirements to avoid potential 
hazards, which are described more fully in Section F of this operating 
license application.

In the event of an emergency such as an explosion or fire, the specific 
procedures set forth in the contingeiicy plan (with which employees 
are familiar through the training program) would govern. 
Documentation of this training program is maintained in the form of 
sheets signed by affected employees upon completion of the training 
session. These sheets are maintained with the facility's operating 
record.

Frequency

The employee training program, as described in this document, is 
undertaJcen by all employees immediately upon their hiring by the 
facility.

In addition, all employees are required to meet, at a minimum, 
annually for reviews and updates of the training program. These 
reviews cover any and all dianges in the operational or response 
procedures at the facility, past incidents that have caused the 
implementation of the contingency plan, and any changes to the 
operating license and/or Federal and State regulations that require an 
alteration to existing operational procedures.

Technique

Detrex Corporation utilizes the plant environment for all employee 
orientation and on-the-job training.
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3. Training Direction and Implementation

All employees involved with hazardous waste management are trained by 
the Corporate Training Director and/or Facilities Manager/ Emergency 
Coordinator. All new personnel assigned to hazardous waste management 
tasks will complete the in-house training program within one (1) month of 
assignment to any hazardous waste management position. Employees will 
not perform assigned tasks unsupervised until training is complete.

Employees are required to meet annually for review/update of this training 
program. Their active participation is sought to maintain a valid program.
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TRAINING OUTLINE



I.

Training Outline 40 CFR 264.16
Review of regulations regarding the transfer/disposal 
facility.

A.
B.
C.

40 CFR 264 Federal Regulations 
State Regulations 
Hazardous Waste
1.
2.

3.

4.

Definition 
Handling
a. Storage
b. Sampling
c. Transportation 
Manifesting
a. DOT
b. EPA 
Labeling
a. Drums
b. Storage area
c. 29 CFR 1910.1200 Requirements 

5. Hew Regulations
a. 24 Hour Phone Number
b. Emergency response Information
c. N.O.S. Items
d. Other

II. Facility operations
A. Daily Inspection of equipment
B. Inspection of Waste area, tanks, etc.
C. Emergency cut-off systems
D. Alazms or emergency call system
E. Handling Drums

1. Bungs
2. Storage
3. Other

III. Emergency Operations
A. Contingency Plan implementation
B. Fires
C. Spills

1. Containment
2. Reporting
3. Clean - up
4. Releases
5. Employee Protection

D. Emergency Shut Down
E. Notification



IV. Job Description
V. Transportation

A. Driver Responsibility
B. Check List
C. Placarding
D. DOT Regulations
E. Areas of concern

1. Proper Shipping Name
2. Proper Waste Codes
3. Handling Codes
4. Discrepancies
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ri.FmrAf..TECHNICAL ORIENTATION CHF.rKT.IST

Items to Cover 

Positive Attitude

Salary

Shop Rules of 
Conduct and Work 
Practices

Community 
"Right to Know"

Safety

Key Points to Cover

• Assure employee that your role 
is to help him in his new job and 
that he should come to you for 
information and assistance.

- Advise employee of his starting 
salary and the job rate.

- Explain that employee's 
performance will be reviewed 
periodically and, if satisfactory, his 
salary will be increased untQ tiie 
job rate is attained. If progress
is not satisfactory, the employee 
will be told the reason and salary 
increases will be withheld until 
satisfactory performance is reached.

- Inform employee of periodic 
adjustments in the salary ranges 
to keep salaries comparable 
with other area employers.

- Explain overtime payment provisions.

- Give copy to employee.
- Review each item with 

employee.
• Stress importance of regular 

attendance and advance 
notice to the supervisor if 
absence is unavoidable

- Explain requirement to 
work reasonable overtime.

- Instruct emplo)ree in the proper 
use and safeguarding of 
vehicles, tools and equipment.

- Discuss the contents of the 
manual, particularly the valuable 
source of specific toxic substance 
information in the Material Safety 
Data Sheet binders.

- Review each item with the emplo}^

• Explain Detrex's objective
of production with no injuries, 
that all injuries can be prevented 
and that employee is to report 
any:unsafe conditiotu and all 
injuries promptly to you.

- Discuss fire and emergency 
procedures, including location of 
first aid facilities, fire 
extinguishers, etc.

- Send employee to see the 
Emergency Coordinator for detailed 
instructions if the employee's job is 
potentially hazardous.

Who Should 
Cover

Supervisor

When 

First Day

Item Covered 
Initial Date

Supervisor Rrst Day

Supervisor First Week

Supervisor First Week

Supervisor
and
Emergency
Coordinator

Rrst Day



CLERICAI.-TECHNICAL QRIEISTTATIQN rHKrifT.IST

Items to Cover

Equal Employment 
Opportunity

Company Background

Benefits

Pollution Control

Energy Conservation

Employee 
Co^dential and 
Proprietary
Information Agreement

Key Points to Cover

Inform employee that 
Detrex does not discriminate 
and that Detrex bases clerical- 
technical persormel decisions 
on merit, qualifications, 
service and business needs.

Explain corporate operations, the 
number and location of fiicQities, 
the number of employees, etc.

Give employee a copy of 
"Employee Benefits Booklet". 
Review the highlights of each plan, 
including the eligibility date, 
sumrruuy of the coverage, what the 
employee pays and what the 
Company pa)rs.

Explain that Detrex must 
meet Federal and State laws 
and regulations pertaining to 
air, water and land purity.
Point out that the improper 
handling and disposition of 
chemicals can pollute the air, 
water and land and can have 
adverse impact on Detrex 
and on Detrex's employees. 
Review the required actions to 
minimize pollution in the plant. 
Give employee a copy of the 
Annwl Trflinfof ^**d Orientation 
Checklist for Einplovecs 
Regarding
Discuss the contents, specifically 
E>etrex's intent to protect our 
envirorunent through proper 
handling of hazardous «vastes.

Point out that Detrex's 
energy costs, like the 
emplo}wes, are constantly 
increasing and that Detrex 
welcomes any suggestions to 
reduce these energy costs. 
Emphasize the need to conserve 
energy; e.g. heat, light, etc.

Have employee read the 
entire Agreement and sign 
and return to the Supervisor 
the Employee's Agreement Form

Who Should 
Cover When

Item Covered 
Initial Date

Supervisor Rrst Week

Supervisor

Supervisor

First Week

First Week

Supervisor Rrst Week

Supervisor First Week

Supervisor First Week



rf PnirAT..TECHNlCAL ORIENTATION :list

Items to Cover

Acknowledgement of 
Orientation

Who Should Item Covered
Key Points to Cover Cover When Initial Date

- By signing below, the 
employee adcnowledges 
diat his supervisor and
Personnel have covered the

Supervisor Second Week

items listed above and foat
he intends to comply with 
the rules contained therein.

Employee's Signature Date

Supervisor's Signature Date

Personnel's Signature Date

* Wherever his, him or he are used, the terms are meant to cover male and female.

DISTRIBUTION: Original for employee's personnel folder in Payroll
Copy for employee's on-site personnel folder 
Copy for employee
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HOURLY ORIENTATION CHECKLIST

Items to Cover 

Positive Attitude

Salaiy

Shop Rules of 
Conduct and Work 
Practices

Conununity 
"Right to Know"

Safety

Key Points to Cover

Assure employee that )rour role 
is to help him in his new job and 
that'he should come to you for 
information and assistance.

Who Should 
Cover

Supervisor

Advise employee of his starting Supervisor
salary and the job rate.
Explain the timing and amount 
of progression increases and that 
progression increases will be 
withheld for unsatisfoctory performance.
Inform employee of scheduled 
general and cost of living increases.
Explain overtime payment provisions.

Give copy to employee. Supervisor
Review each item with
employee.
Str^ importance of regular 
attendance and advance notice 
to the supervisor if absence is 
ima voidable.
Explain requirement to work 
reasonableovertime and on any shift.
Instruct employee in the proper 
use and safeguarding of 
vehicles, tools and equipment.

Discuss the contents of the Supervisor
manual,particularly the valuable 
source of specific toxic substance 
information in the Material Safety 
Data Sheet binders.
Review eadi item with the employee.

Explain Detrex's objective of Supervisor
pr^uction with no injuries, and
that all injuries can be Emergency
prevented and that Coordinator
employee is to report 
any unsafe conditions and 
all injuries promptly 
to you.
Discuss fire and emergency 
procedures, including location 
of first aid facilities, fire 
extinguishers, etc.
Send employee to see the Emergency 
Coordinator for detailed instructions.

When 

Fmst Day

First Day

Item Covered 
Initial Date

First Week

First Week

first Day



HOURLY X)RIENTAT10Ii CHECKLIST

Items to Cover

Equal Employment 
Opportunity

Company Background 
and Welcome

Benefits

Pollution Control

Energy Conservation

Key Points to Cover

Inform employee that Detrex 
does not discriminate and that 
Detrex bases hourly persoimel 
decisions on merit 
and seniority.

Explain corporate operations, 
the number and location of 
tedlities, the number of 
employees, etc.

Give emfdoyee a copy of 
"Employee Benefits Booklet". 
Review the highlights of each 
plan, induding the eligibility 
date, summary of the coverage, 
what the employee pays and what 
the Company pays.

Explain that Detrex must meet 
Federaland State laws and

Who Should 
Cover

Supervisor

When

First Week

Item Covered 
Initial Date

Supervisor First Week

Supervisor First Week

Supervisor First Week

regulations pertaining to air, 
water and land purity.
Point out that the improper handling 
and disposition of chemicals can 
pollute the air, water and land and 
can have adverse impact on Detrex 
and on Detrex's employees.
Review the required actions to 
minimize pollution in the plant.
Give employee a copy of the Annual 
Training and Orientation Ch«;klist 
for Employees Regarding Harardnns 
Wastes. Discuss the contents, 
spedfically Detrex's intent to 
protect our enviremment through 
proper handling of hazardous wastes.

Point out that Detrex's energy Supervisor 
costs, like the employees, are 
constantly increasing and that 
Detrex welcomes^ny suggestions 
to reduce these energy costs.
Emphasize the need to conserve energy; 
e.g. heat, light, etc

First Week



HOURLY ORIENTA.TIQN

Items to Cover

Acknowledgement of 
Orientation

Key Points to Cover

• By signing below, the
employee acknowledges that 
his supervisor and Personnel have 
covered the items listed above and 
that he intends to comply with the 
rules contained therein.

Who Should 
Cover

Supervisor

When 

Second Week

Item Covered 
Initial Date

Employee's Signature Date

Supervisor's Sigiuture Date

Personnel's Signature Date

* Wherever his, him or he are used, the terms are meant to cover male and female

DISTRIBUTION: Original for employee's personnel folder in Payroll
Copy for employee's on-site persoimel folder 
Copy for employee
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WHAT TO DO IF YOU GET CHEMICALS SPILLED 
ON VARIOUS PARTS OF YOUR BODY

Chemicals in flie Eve

Splashes of irritant diemicals in the eye, or even exposure to vapor or mist of 
some chemicals, may lead to serious eye injury. Those who may be exposed 
to such chemicals should always use proper protective goggles ci face shields.

Seconds coimt. First aid should be immediate, and consists of a thorough 
flushing of the eye widi tap water, using eye bath fotmtain if available, a 
gentle stream of water from a hose, or any other means by which the eye may 
be freely flushed. Lids should be forcibly held apart so that the entire surface 
of the eye may be flushed. Under most circumstances this flushing should be 
continued for at least fifteen minutes. Contact lenses should not ^ worn in 

chemical laboratories because of the added difficulty they cause in eye 
irritation.

The patient should then be referred to a physidan, preferably an 
ophthalmologist with experience in handling chemical bums of the eye. 
Neutralizing solutions should never be used for first aid, since experience has 
demonstrated that they often aggravate the injury. Ointments are not 
recommended for first aid use.

Chemicals on Body or Clothing

The primary consideration is the prompt removal of the chemical from 
contact wifli the skin. This is true whether or not the material has local 
action. All contaminated clothing should be removed at once, preferably 
under a shower, and the contacted areas freely flushed wifli water, preferably 
with plenty of soap, and imder a shower or running water. If exposure has 
been severe, call a physician, telling him the location of the patient and 
chemical involved.

The copious use of water to remove as far as possible all traces of the chemical 
is the most available and eflective first aid measure. This applies whether or 
not file material is water-soluble. Chemical antidotes, sudi as alkalies for add 
contacts and vice versa, or solvents such as alcohol for phenol, should not be 
used as first aid measures.

After thorough removal of flie chemical, the patient should be kept warm 
and preferably lying down. Furflier treatment should be as direct^ by the 

physidan.
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illliam X. Jleer* JT.
€245 AtXins Road 

Troy, Kiehigaa 48095 
(313) 879-8817

5dSfl&lSlS&Z2S8lJliAS

Zaargancy Raapoaaa gaining Taehnielan Laval, SPA Ragion 
IV, Bowling Oraan, Kantueky, 1990 (Sebadulad July 23-37) 
Snarganey Raaponsa Training, Bowling draan stata
Veeatieaal school, 1989
nnivacoity Of Tolado, Toledo Ohio 
Baaardooa Hacariala Chanistry, 1989
waatacB Xaotueky Onlwaraity, Bowling Groan, XantueJqr
Cartifiad Baaardouo Matariala Nanagar Training
1989
nklahnwa State onivaraity, StiUvatar Oklahona,
Xnvireaaaatal Audita- Psaparat^en and Svaluation,
1998
_____ _ Mutual Zasovanoa Caapany, Ropkintoa,
Maaaaohuaatta, Basard Coaaunioatiaa and Chaairtal Control
1988
______. Mutual Znauraaea Coq^any, Bopleiatoa,
Maaaaehuaatta, BnvironflMntal Health Znatitata, 1988
Waatara XaatuoMy onivaraity. Bawling Craaa, Rantuoky 
N«A. Buaiaaaa Adaiaiatration, 1974
Maatam xantaeky onivacaity, Bowling oraan, Xantuoky 
B.l. induatrial/Mechanical ftiginaarixig Toehaelogy, 1974

BPtgiiBCi 
March 1990
to Praaaist Corporata Risk Managanant

soothfiald, KiehlgaB
Manager Barironaattal coMpliaaoa

for tha fixvironBantal aattars of tha ontira 
corporation. Raaponaibla for training diviaion paraonnal 

to OBRA and XPA atandazds. Aaaiat in eonplating
raguirad SPA and 08BA raporta. Aaaiat in day to day daeiaiona 
eeneaming anvironaantal and othar eerporata nattara. 
Bvaluata othar araaa of Riak ManaganaBt.



Jamto mreb I990
Dotrox Corporation 

EqalpBORt Manufacturing Oiviaion 
Bovling sraanr Xantae)cy
O&iaf iBgiaaor

laaponaibla for tha total laplaaontation of all ZPA and 
08BA ragulatlona for tMia facility. ffrota and 
iaplaaantod tho foUovlng prograaa for t&a Bovling Sraan 
facility and tha Califocaia raellityi 

•Haaring Canaarvation Prograa
to xnov iraiaiao

-raeility Coatinganoy Plan
•Daaign and iaplaaaatad Maaardona vaata proeaaa 
flow

«rila and Boaitor XPDX8 Oiaeharga for state parait 
•Managa Saaardoua Vaata Staraga sight

for 08UL 1910.130 Standards
and OSMABaapensitola for 

agaaoias that
Baaponsihla 
doaniag

latiag all rspevts for iSh 
our facility.

as 08Bh rogulatioaa
Braluating 

currant BPA Zl. neisOf

dasiga of Blaetrenie 
dasiga oritaria to aaks 
laiaoiaa oritoria as vail 
safety guards, ate.

January 1984 
to March 1984
Fataruary 1979 
to January 1984

Gordan SBlth coq^rasaora 
Taaporary Poaltion
Canaoltant

Consulting verh with varioua iadoatriaa daaling with 
daaiga apaeifieationa of tools and ralatad ooapoaants.

August 1974 
Fab. 1979

Xantuoky Oapt. of Znduatrlal 
and voeatleni.enal Sduoation 

eOOBBZXBTGl- ZXD08VXZBL TBBZlXXa FBOCUMS 

workad with Industry within a taa eouaty area in sotting



op spaeifie training prograas. Aaalstad Znglnaaring 
Dapartaanta in datarninlng raqulrad akllla naadad for 
prodaetlva aspleyaaa. Raconaandad Inlaaantatlon of 
aqulpnant aodlfleatlon for Ineraaaa in productivity. 
Svmluatad axiatlng aapleyaaa using various tiaa study aatheds to datarsina productivity for tha purposa of 
additional training or ehangas In production preeass.

Pvaaidant fiMritas} South Cantral Xaatucky Association 
of - •

Sanior Xaaabar; Soeiaty of Manufacturing Snginaars 

lloBbar; Cartifiad ZnvlreaaMsrtal Tralnars

MCTtaaA
xarriadi Xathlaaa Moova

Chlldrant Jana Meora 8 yaars eld 
Baaltbi Abava avaraga Aetivitiaa: Snaw Skiing,

Xnatruaantal Olraetor 
Baptist Chareh

Diving, Flying, 
Merthfiald Bills
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SECTION G

CONTINGENCY PLAN

This contingency plan has been prepared for the Detrex 
Corporation facility in Detroit, Michigan. The contingency plan has been 
designed to minimize hazards to human health or the environment and 
describes the actions facility personnel will take in response to fires, 
explosions, or any unplanned sudden or nonsudden release of hazardous 
waste or hazardous waste constituents at the facility.

The information is provided pursuant to Michigan Act 64 
Rule 299.9607 which incorporates 40 CFR Part 264 Subpart D by reference. The 
applicable section(s) of the Federal Regulations (40 CFR) is referenced as 
appropriate.
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G-1 GENERAL INFORMATION [40 CFR §270.14(b)(7). Part 264, Subpart D

Detrex Corporation owns a solvent sales and recovery 
(recycling) operation and transfer facility, operated in Detroit, Michigan. The 
street location and mailing address for the facility is;

Detrex Corporation 
12886 Eaton Avenue 
Detroit, Michigan 48227 
Telephone: (313) 491-4550

This facility is a warehouse for virgin halogenated 
hydrocarbon solvents and a recovery (recycling) facility for spent solvents that 
are recovered via distillation. The facility also operates a transfer facility 
under 40 CFR. The facility is classified as as treatment, storage, disposal (TSD) 
facility and operates under EPA identification number MID 091605972.

The hazardous waste management operations include 
container storage and tank storage. Wastes are received in drum or bulk 
shipments. The wastes are processed through the recovery (recycling) system 
which primarily consist of distillation followed by drying. The recovered 
solvent product is druimned or stored in product tanks for re-sale and the 
still bottoms remaining after distillation are transferred to a 5,000 gallon 
generator accumulation tank. The still bottoms are accumulated for less than 
90 days prior to shipment off site to a permitted facility. The entire operation 
is located within a single enclosed building. Attachment G-1, is a facility plan 
locating the hazardous waste container and tank storage areas, process 
equipment, and the transfer facility.

The facility processes hazardous waste classified under 
EPA Hazardous Waste Numbers FOOl and F002. D-series compounds are also 
recognized to be present within the wastes. Table G-1 lists all of the wastes 
permitted to be received at the facility. Material Safety Data Sheets for all 
materials handled at the facility are found in Attachment G-2.

The facility employs eight personnel involved in various 
activities. A sign in/sign out sheet is maintained in the office by the secretary 
to identify the employees or visitors on-site at a given time.

This contingency plan contains emergency provisions to 
minimize hazards to human health or the environment from fires, 
explosions, or any unplanned sudden or non-sudden release of hazardous 
waste or hazardous waste constituents for the entire facility.
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TABLE G-1

UST OF HAZARDOUS WASTES 
STORED DM FACIUTY

Hazardous Waste
EPA Hazardous 

Hazardous Waste Number
Hazardous

Constituent/Characteristic

1,1,1 Trichloroethane 
Trichloroethylene 
Methylene chloride 
Perchloroethylene 
Trichlorotrifluoroethane (Freon)

Arsenic
Barium
(Zadmium
Chromium
Lead
Mercury
Selenium
Silver
Benzene
Carbon Tetrachloride
Chlorobenzene
Chloroform
1.4- Dichlorobenzene 
1,2-Dichloroethane 
1,1-Dichloroethylene
2.4- Dinitrotoluene 
Hexachloroethane 
Methyl Ethyl Ketone 
Nitrobenzene 
Pyridine
Tetrachloroethylene 
Trichloroethylene 
Vinyl Chloride

F001/F002 Toxic
F001/F002 Toxic
F001/F002 Toxic
F001/F002 Toxic
F001/F002 Toxic

D004 Toxic
D005 Toxic
D006 Toxic
D007 Toxic
D008 Toxic
D009 Toxic
DOlO Toxic
DOll Toxic
0018 Toxic
D019 Toxic
D021 Toxic
D022 Toxic
D027 Toxic
D028 Toxic
D029 Toxic
D030 Toxic
D034 Toxic
D035 Toxic
D036 Toxic
D038 Toxic
D039 Toxic
0040 Toxic
D043 Toxic
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G-2 EMERGENCY COORDINATORS [40 CFR §264.52(d) §264.55]

If an imminent or actual emergency is discovered, the 
Emergency Coordinator (either on the facility premises or on call) will be 
immediately notified. The primary Emergency Coordinator will be contacted 
first; if he is not available, the alternates will be contacted (in the order listed) 
until one is reached. The primary Emergency Coordinator and the alternates 
listed in the order they are to be contacted are listed in Table G-2 with their job 
title, contact numbers and home addresses.

The employee who discovers an imminent or actual 
emergency shall take responsibility for notifying the Emergency Coordinator 
or an alternative. At least one of the designated Emergency Coordinators will 
either be at the facility or on call and available to come to the facility, to 
respond to an emergency seven (7) days per week.

The Emergency Coordinator is thoroughly familiar with 
all aspects of the contingency plan, all operations and activities at the facility, 
the location and characteristics of wastes handled, the locations of all records 
within the facility, and the facility layout. The Emergency Coordinator has 
the authority to commit the resources necessary to implement the 
contingency plan. The Emergency Coordinator coordinates and directs all 
response efforts and personnel.

In the event that the Detroit Fire Department (DFD) 
responds to an emergency at the facility, the DFD Supervisor assumes the 
duties and authorities of the Emergency Coordinator. The Supervisor and 
the Emergency Coordinator then act together to coordinate and direct the 
response effort. The plant Emergency Coordinator’s principal authority is to 
effectively provide the DFD Supervisor with comprehensive and detailed 
information concerning plant operations and the location and characteristics 
of materials handled.

A listing of the emergency response agencies and 
organizations which may be called upon to provide emergency assistance at 
the facility is provided in Table G-3 with dieir appropriate contact numbers.

At present, the local Police and Fire Departments and the 
local Hospital have a copy of the contingency plan.
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TABLE G-2

EMERGENCY COORDINATORS

Name Job Title Work Phone Home Phone Home Address

Primary

Ronald Operations (313)491-4550 (313)354-0930 23589 Lahser
Hritzkowin Manager Southfield, Michigan

48035

Alternate

Levi Warehouse (313)491-4550
Douglass Manager

(313) 863-0586 18615 Muirlend 
Detroit, Michigan 
48221

Joseph Quality (313) 491-4550 
Calderoni Control

Coordinator

(313) 728-2117 643 Forest
Westland, Michigan 
48185
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TABLE G-3

EMERGENCY RESPONSE AGENCIES/ORGANIZATIONS

Name

Police Department

Fire Department

Mount Carmel Mercy Hospital

National Response Center

Detrex Corporation 
Risk Management Group

Michigan Department of Natural 
Resources, Michigan Pollution 
Emergency Alerting System

Phone Number 

911 

911

(313) 927-7000 

800-424-8802

(313) 358-5800

800-294-4706

Emergency Spill Clean-Up Companies

- Marine Pollution Control

- Environmental Waste Control Inc.

- K&D Industrial Services Inc.

(313) 849-2333 

(313) 561-1400 

(313) 326-3550
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G-3 IMPLEMENTATION OF CONTINGENCY PLAN 
[40 CFR §264.52(a) §264.56(d)]

The provisions of this contingency plan must be carried 
out immediately whenever there is an imminent or actual incident, such as 
fire, explosion, or release of hazardous waste or hazardous waste constituents 
which could adversely threaten human health or the environment. Minor 
leaks or spills in the hazardous waste container or tank storage areas would 
not normally trigger the implementation of the Contingency Plan, but would 
be managed by the Emergency Coordinator or his alternate. This section of 
the Contingency Plan offers the Emergency Coordinator guidelines to 
evaluate the need to implement the Contingency Plan.

The contingency plan will be implemented in the 
following situations:

A. Fire and/or Explosion

1. A fire causes the release of toxic fumes.

2. The fire spreads and could possibly ignite materials at other 
locations on site or could cause heat-induced explosions.

3. The fire could possibly spread to off-site areas.

4. Contamination could spread from the use of water or water and 
chemical fire suppressants external to the facility.

5. An explosion has occurred or an imminent danger exists that an 
explosion could occur at the facility.

B. Spill or Material Release

1. The spill (minor or major) could result in release of toxic liquids 
or vapors, thus causing a fire or gas explosion hazard or health 
hazard.

2. A minor or major spill that could result in soil and/or 
groundwater contamination.
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G-4 EMERGENCY RESPONSE PROCEDURES [40 CFR §264.56]

G-4a Notification/Identifications/Assessment/Reporting 
[40 CFR §264.56]

In the event of an emergency, the Emergency Coordinator
or his alternate will be contacted immediately and will:

1) If it is an imminent or actual emergency, involving sudden or 
non-sudden release, by fire, explosion or otherwise so as to threaten 
human health or the environment, the Emergency Coordinator will 
immediately warn facility personnel and appropriate emergency 
response authorities. The procedures listed below with regards to 
appropriate notification of the proper authorities shall be followed as 
soon as possible once the safety of personnel is assured.

2) Determine the origin, location, nature and extent of the problem;

3) Establish a command post from which to coordinate and direct the 
overall emergency response effort (The command post would likely be 
the main facility office where a telephone and a copy of this 
Contingency Plan are available);

4) Inform other personnel of the situation;

5) If it is a localized situation, not involving sudden or non-sudden 
release, by fire, explosion or otherwise, of hazardous waste or 
hazardous waste constituents so as to threaten human health or the 
environment, handle the matter according to routine procedures;

Notification

1. Notify appropriate national, state, and/or local departments, agencies 
and organizations with designated response roles, including the Risk 
Management Group of Detrex Corporation (See Table G-3.)

2. When notifying response teams, the Emergency Coordinator should be 
prepared to furnish the following information:

a) Name and telephone number of reporter:
b) Name and address of facility:
c) Time and type of incident (e.g. release, fire):
d) Name and quantity of material(s) involved and to what extent:
e) The extent of injuries if any, and;
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f) The possible hazards to human health or the environment 
outside of the facility.

Identification

Identify the character, exact source, amount and areal 
extent of any released materials. This may be accomplished by observation or 
review of facility records or manifests, and, if necessary, by chemical analysis.

Assessment

Assess possible hazards to human health or the 
environment that may result from the release, fire, or explosion. This 
assessment shall consider both direct and indirect effects of the release, fire, or 
explosion, including the effects of any toxic, irritating, or asphyxiating gases 
that are generated, or the effects of any hazardous surface water runoff from 
water or chemical agents used to control fire and heat-induced explosions.

The procedure for assessing possible hazards includes:

1. Identification of hazardous properties of the materials involved or 
by-products thereof.

2. Determination of threat to human health or the environment, both on 
site and off site.

3. Assess any environmental conditions (e.g. windspeed and direction) 
that may contribute to the seriousness of the hazard.

4. Determine the readiness and availability of response equipment, both 
on site and off site.

Reporting

If the Emergency Coordinator determines that the release, 
fire, or explosion could threaten human health or the environment outside 
the boundaries of the facility, he shall:

1) If his assessment of the emergency indicates that evacuation of the 
surrounding local areas may be advisable, immediately notify the 
Detroit Fire Department and Detroit Police Department at 911 and any 
other appropriate authorities as deemed necessary including the 
National Response Center.
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Immediately contact all other appropriate departments, agencies and 
organizations with designated response orders and relate to them the 
specific information they require to respond (see Notification).

G-4b Control Procedures f40 CFR ^264.52(a)1

Potential accidents are classified into three general areas:

1) Fire and/or explosion involving hazardous waste or hazardous waste 
constituents;

2) Accidental release in a liquid form of hazardous waste or hazardous 
waste constituent; and

3) Accidental release in the form of a vapor of hazardous waste or 
hazardous waste constituent.

G-4b(l) Fire and/or Explosion

The hazardous waste container and tank areas are accessible by
fire-fighting and other emergency equipment. Response procedures in the
event of a fire and/or explosion will be as follows:

1) Plant personnel will notify the office via telephone.

2) The Emergency Coordinator will be notified.

3) If a fire is minor, facility fire-fighting equipment such as fire 
extinguishers and fire hoses would be losed, to extinguish the fire.

4) If a fire and/or explosion is major, the Detroit Fire Department will be 
contacted at 911, as well as other authorities as deemed necessary.

5) Any operating units such as process equipment, boilers, pumps, etc., 
would be shut down using main disconnect.

6) In the event that Step 3 fails to control the fire. Steps 4 and 5 will be 
implemented and all employees will immediately vacate the premise. 
Personnel will meet and be accounted for at the parking lot in front of 
the facility.
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7) The Emergency Coordinator has the authority to direct other necessary 
actions as required.

8) An "all clear" signal will be given over the facility public address 
system when the fire and/or explosion has been extinguished and the 
personnel's safety is no longer endangered.

9) After a fire and/or explosion has been extinguished, clean-up 
procedures will commence. All emergency equipment used must be 
replaced, repaired, recharged or otherwise be in good operating 
condition and placed in the appropriate location before normal 
operations resume.

G-4b(2) Accidental Release. Liquid

If an accidental release of liquid occurs which cannot be 
controlled with absorbent material, the following steps will be taken:

1) Plant personnel will notify the office via telephone.

2) The Emergency Coordinator will be notified. Appropriate Emergency 
Response Agencies (i.e. Emergency Spill Cleanup) as listed in Table G-3 
will be notified as deemed necessary.

3) The exact source and type of release of hazardous waste or hazardous 
waste constituent will be determined.

4) All pump(s) contributing to the release will be shut off.

5) Any section(s) of pipe contributing to the release will be isolated by 
closing the appropriate valves.

6) If the discharge is from a drum, the drum will be turned to orient the 
leak towards the top.

7) If the discharge is from a tank, the exact source of the discharge will be 
located and, if possible, isolated (i.e., leakage from a valve which is 
piped to the tank, packing or flanges may be adjusted to stop the leak).

8) A temporary dike of absorbent material will be placed around the 
discharge area.
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9) Emergency ventilation fans will be activated and doors to the outside 
will be opened.

10) Plant personnel will be evacuated from building, if deemed necessary. 
Personnel will meet and be accounted for at parking lot in front of the 
facility.

11) Clean-up procedures, which may include notification of a spill clean
up firm, furnishing the clean-up crew with physical and/or chemical 
properties of waste and amount of waste released, shall be 
implemented.

a) Clean-up of released waste: The waste will be collected via use of 
absorbent material for small spills. The collected material will 
then be placed in DOT-approved containers and stored in a 
segregated area of the container storage area. The containers will 
be clearly labelled describing the source of the material. The 
material will subsequently be characterized as FOOl or F002 
material based on the source of the spilled material. The 
material would then be transported to an off-site facility 
permitted to receive the material in accordance with all state and 
federal regulations. For large spills, the waste will be collected 
with a wet-vac or pump and placed into DOT-approved 
containers in the container storage area. The waste would be 
characterized based on the source of the spilled material and 
subsequently be reclaimed (recycled) on-site. Residual material 
would be handled as described above for small spills.

b) Decontamination: Following cleanup with absorbent material, 
the affected area of the secondary containment area will be swept 
and all sweepings will be containerized and handled as 
identified above for small spills. The pad may be subsequently 
decontaminated by steam cleaning. Any wash waters generated 
will be collected in DOT-approved containers and transported off 
site for treatment/disposal at a permitted facility as described 
above unless the material meets the specifications for discharge 
in accordance with the facility's Detroit Water and Sewerage 
Department Wastewater DisAarge Plant.

c) Cleanup of Contamination Soil: Should the spill or release 
occur outside the secondary containment area (i.e. external to the 
building and the loading/unloading area), cleanup will be 
accomplished by a firm specializing in such procedures. All 
visually contaminated soil, where practical, will be excavated
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and placed in a temporary accumulation containers fi.e.. drum, lugger, 
box) pending characterization for ultimate disposal. Hie base of 
the excavation would subsequently be sampled to ensure all 
contaminated soil has been removed. Analysis of soil samples 
for volatile organic compoimds utilizing U.S. EPA Method 8240 
(SW-846) would be conducted. Any soils exhibiting detectable 
levels of volatile organic compounds would be excavated and 
the new base of excavation re-sampled. All excavated material 
would subsequently be characterized as FOOl or F002 material, 
based on the characterization of the spilled material, for secure 
disposal at a permitted off-site facility.

Emergency equipment used, must be replaced, repaired, recharged or 
otherwise be in good operating condition and placed in the appropriate 
location before operations resume.

G-4b(3) Accidental Release. Vapor

Steam to the distillation unit will be shut off immediately
(cooling water will remain on to condense vapors in the distillation unit).

1) Plant personnel will notify the office via telephone.

2) The Emergency Coordinator will be notified.

3) Emergency exhaust fans will be activated and all doors to the outside 
will be opened.

4) If major, the local fire department will be called by telephone. Any 
operating units such as boilers, air conditioning or heating systems, 
pumps, etc. will be shut down immediately. Personnel will be 
evacuated from the building and will meet at the parking lot in front of 
the building to be accounted for. Appropriate Emergency Response 
Agencies as listed in Table G-3 will be notified as deemed necessary.

5) Clean up procedures will be initiated.

G-4c Prevention of Recurrence or Spread of Fires. Explosions 
or Releases [40 CFR§264.56(e)]

Actions to prevent the recurrence or spread of fires, 
explosions or releases may include:
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1) Halting processes and operations.

2) Collecting and containing released wastes.

3) Prohibiting smoking in all areas except designated smoking areas.

4) Using non-sparking tools.

5) Protecting the area from open flame or heat generating activities.

6) Monitoring all valves, pipes or equipment for leaks or ruptures.

All reasonable safety procedures will be followed prior to resuming 
operations.

G-4d Storage and Treatment of Released Material 
[40CFR§264.56(g)l

Immediately after an emergency, the Emergency 
Coordinator will make arrangements for proper treatment, storage and/or 
disposal of all water and contaminated materials resulting from the release, 
fire or explosion. All resulting wastes generated will be considered a RCRA 
hazardous waste and managed as a RCRA waste unless it can be 
demonstrated to be non-regulated.

G-4e Incompatible Wastes f40 CFRS264.56(h)(l)l

The Emergency Coordinator will insure that wastes, 
which may be incompatible with the released material, are treated, stored, or 
disposed until cleanup procedures are completed.

G-4f Post-Emergency Equipment Maintenance 
[40 CFR§264.56(h)(2)]

After an emergency event, or as required during the 
emergency response, all emergency equipment utilized in the affected area 
will be cleaned, or replaced, so that they are suitable for future use. Prior to 
resuming operations, an inspection of all utilized safety equipment will be 
conducted. All proper authorities will be notified that the post-emergency 
equipment maintenance has been performed and operations will resume.
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G-4g Container Spills and Leakage [40 CFR §264.52, §264.171]

The procedures to be implemented when responding to a 
spill or leak from a container were described in Section G-4b(2), previously.

G-4h Tank Spills and Leakage [40 CFR §264.194(c)]

Contingency plan will be implemented, as necessary, 
should an accidental release of liquid occur from the recycling process 
equipment or generator accumulation tanks or transfer kcility. The 

procedures to be implemented when responding to a spill or leak were 
described in Section G-4b(2), previously.
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ERGENCY EQUIPMENT [40 CFR §264.52(e)]

The type and physical location of facility's emergency 
equipment, including fire equipment, spill control equipment, breathing 
apparatus and medical treatment fadlities is presented in Attachment G-3. A 
brief discussion of each aspect of the Emergency Equipment follows.

1) Communications System

- telephone/public address system
- sound 911 personal protection signal horn

2) Fire Control Systems and Equipment

- fire extinguishers - 4 ANSUL 10 lb ABC Type
- 1 ANSUL 20 lb BC Type
- lKIDDE2001bBCType
- IKIDDESlbBCType

- fire hydrants - 2 hydrants located directly in front of facility

3) Spill Control Equipment

absorbent material: - Sorbent Pad - 3M Type T-156 (24" x 24")
- Industrial Absorbent - EVCO (50 lb bags)

Health and Medical Emergency Equipment/Supplies

- respirators (Wilson Model 1070 Full-face respirator)
- SCBA (3 MSA Mask Model 401 Pressure Demand)
- Safety shower & eye wash (connected to dty water supply)
- first-aid kit (DOT Health Care Cabinet sized for 20 people)
- gloves (leather and chemical resistant)
- boots & shoes (chemical resistant)
- company imiforms (daily change provided)
- total body coveralls (available)
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G-6 COORDINATION AGREEMENTS [40 CFR §264.37/§264.52(c)]

To familiarize police, fire department and hospital 
officials with the layout of the facility, properties of the hazardous wastes 
handled at the facility and associated hazards, entrances to the facility, possible 
evacuation routes, and other aspects of the facility, copies of the contingency 
plan have been submitted to the appropriate officials.

Each person, or the chief officer of each department, 
agency or organization which received a copy of the contingency plan was 
asked to sign a Coordination Agreement form to acknowledge that he/she 
reviewed the plan, understood the department's, agency's, or organization's 
role under the plan, and that all members of the department, agency, or 
organization will be informed of the plan's content and their individual 
responsibilities. Signed agreements are maintained on file in the office.
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G-7 EVACUATION PLAN [40 CFR §264.52(f)]

If an emergency occurs which cannot be adequately 
responded to by plant personnel, Ae Emergency Coordinator will signal 
employees by way of facility public address system to evacuate the facility. 
Employees will exit the facility by the most expeditious route (refer to 
Attachment G-4 for emergency routes). Once outside the building, employees 
will meet at the parking lot in front of the facility to be accounted for. The 
Emergency Coordinator will then notify the proper emergency response 
teams. The Emergency Coordinator, based on tWs assessment, may deviate 
from established procedures in order to effectively and safely respond to 
emergency situations.
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G-8 REQUIRED REPORTS [40 CFR §264.56(j)]

As required, any emergency event requiring 
implementation of the contingency plan will be reported in writing to the 
MDNR Director within fifteen (15) days of the event. This report will, at 
minimum, contain:

1) Name, address, and telephone number of the owner or operator;

2) Name, address, and telephone number of the owner or facility;

3) Date, time, and type of incident (ie. fire, explosion);

4) Name and quantity of materials involved;

5) The extent of injuries, if any;

6) The assessment of actual or potential hazards to human health or the 
environment, where this is applicable; and

7) Estimated quantity and disposition of recovered material that resulted 
from the incident.

It will be the responsibility of The Risk Management 
Group of Detrex Corporation to submit reports to the appropriate agencies 
and to retain on file all applicable information in the event that the 
contingency plan was implemented.

The Risk Management Group of Detrex will also inform 
the appropriate departments, agencies and authorities that clean-up is 
complete before operations at the facility resume.

Detrex will place in the operating record all reports of any 
incident that requires implementing the contingency plan.
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G-9 AMENDMENTS TO THE CONTINGENCY PLAN [40 CFR §264.541

The contingency plan will be reviewed and immediately 
amended, if necessary, whenever:

1) the facility permit is revised

2) the plan fails in an emergency

3) the list of emergency coordinators changes

4) the list of emergency equipment changes

5) the facility alters its design, construction, operation, maintenance, or 
other circumstances in a way materially increasing the potential for 
fires, explosions or releases of hazardous waste/or hazardous waste 
constituents

6) the actions/responses necessary to comply in an emergency situation 
change

All changes in this plan will be sent to every person, 
agency, department and organization on the contingency plan distribution list 
within 30 days of the effective date of the change.
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ATTACHMENT G-1
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FACILITY PLAN 
Detrex Corporation 

Eaton Avenue Facility, Detroit

CONC.

(REVISED 09/03/91)



Date: 09/03/91 
Revision: 91-2

UST OF PROCESS EQUIPMENT

I.D. No.

1.

2.

3.

Equipment Name

Generator

Air Compressor 

20/XX) gal. Product Tank

Description

Clayton Model E-lOO Steam Generator. Unit 
bums natural gas to produce steam at the rate of 
3450 lbs./hr. at 100 psig.

20XXX) gallon carbon steel storage tank 
for storage of 1,1,1 Trichloroethane.

4.

5.

6.

lOA/B

13.

14.

16A/B

10,000 gal. Product Tank

4,500 gal. Product Tank

4,500 gal. Product Tank

2 - 600 gal. Receiver Taidcs

2300 gal. Hazardous Waste tardc 
storage tank

350 gal. Detrex Still

350 gal. Detrex Still

DCI Still

Drying Columns

10,000 gallon carbon steel storage tank 
for storage of Trichloroethylene

4300 gallon carbon steel storage tank for 
storage of Perchloroethylene.

4300 gallon carbon steel storage tank 
for storage of Trichloroethylene

Used for receiving product from Detrex stills. 
(Operated at atm. pressure).

2300 gallon carbon steel storage tank used for 
storage of FOOl or FD02 material prior to 
processing

Detrex Model S-350. Used for recovering 
chloriiuited solvents from spent solvents from 
degreasing operations (F(X)1 material) via 
distillation. This unit can process 
approxinnately 2,(X)0 gallons/day.

Detrex Model S-600. Used for recovering 
chlorinated solvents from spent solvents from 
degreasing operations (F(X)1 material) via 
distillation. This unit can process 
approximately 2,000 gallons/day.

DCI Model Dyna-1-100 Solvent Recovery Still. 
Used to recover chlorinated solvents from still 
bottoms from recovery of same (F002 material) 
via live steam injection. This uiut can process 
approximately 100 gallons per hour.

Detrex Dual Column Drier. Used to remove 
water from recovered product (solvent) via 
adsorption.



Date: 09/03/91 
Revision: 91-2

UST OF PROCESS EQUIPMENT

IJ). No. Equipment Name Description

20.

21.

22.

24.

25.

26

27.

5/XX) gal. Still Bottom Tank

2^ gal. Holding Tank

4^00 gal. 1,1,1 Trichloroethane

4,500 gal. Hazardous Waste Storage 
Tank

DCI Still

28.

3/XX) gal. Holding Tank

SVRM - Catixjn Absorption Unit 

Drum Filling Station

Product Blending Vessel

5/XX) gallon carbon steel storage tank. Used for 
temporary accumulation of still bottoms from 
recovery of chlorinated solvents (F002 
material).

2.500 gallon 316 staiidess steel storage tank 
used for storage of reclaimed solvent.

4.500 gallon carbon steel storage tank for 
storage of 1,1,1 Trichloroethane.

4,500 gallon carbon steel storage tank used for 
temporary storage of FOOl or F002 material 
prior to being processed by Detrex stills.

DCI Model Dyna-1-500 Solvent Recovery Still. 
Used to recover chlorinated solvents from still 
bottoms from recovery of san^ (F002 material) 
via live steam injection. This unit can process 
approximately 500 gallons per hour.

3,000 gallon 316 stairUess steel storage tank 
used for storage of reclaimed solvent.

Product Dnirruning Station. Used for filling 
55-gallon drums with product. Unit can fill 
approximately 30 drums per hour and is 
operated as necessary.

550 gallon carbon steel vessel utilized for 
product Uending.
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Material Safety Data Sheet
DETREX CHEMICAL INDUSTRIES. INC.
^o. sox sot.
OCTWOlT, MICHIGAN AS232

Approved by U.S. Dept, of Labor as “Essentially similar" to Form OSHA-20

MSO 8Z08.20

e

Date; August. 1982 Edition; First
Chemical Name and Synonyms:
1,1,1-trichloroethane: methylchloroform
CAS No. 71-SS-6

Trade Name and Synonyms: PERM-ETHANE* DC

Chemical Family: Formula: CH3CCI3

DOT Shipping Name; j ^ ^ l-trichloroethane DOT Hazard Class: ORM-A

1. D. Number UN 2831

SECTION 1 • PHYSICAL DATA
Boiling Point @ 760 mm Hg: 
165.4*F

Vapor Density (Air«1);
4.54

Specific Gravity (H,0«1):
1.300-1.320 9 25*/25*C

pH of Solutions:
6.0 to 7.5

Freezing/Meitirtg Point 
-49*F -45*C

Solubility (WleightSin 
Water); Negligible

Bulk Density:
10.80-10.97 Ibs/gal

Volumes Volatile: 
Essentially 100

Vapor Pressure:
925 *C - 135mmHg

Evaporation Rate 
(ethyl ether ■ 1):0.35

Heat Of Solution; Appearan 
Not Applicable Clear, < 

eehar—1

ce and Odor
:olorless liquid -
Lki! odor.

SECTION 2 • HAZARDOUS INGREDIENTS % Hazard Data
1,1,l-trichloroethane (Stabilized) 100 See Sections 445

SECTION 3-FIRE AND EXPLOSION HAZARD DATA
Flash Point *F (Method Used) | Flamrr
None when tested in accordance

table Limits in Air (% by Volume) 
LEL: 7Z UEL: 15Z

Extinguishing Media: 
water, dry chemical or

Special Fire Fighting Procedures: Fire fightiare should wear a NIOSH/MSBA-approved pressure-demand.
s«lf-contaln«d brsathlnR mpparacu* for posalbla axpoaura eo hydrogan chlorlda and posalbly 
tracea of photgena.. Uaa watar only In daaraaaara vhen altmitiun reaction oeeurB.
Unusual Fire and Exolosion Hazards: Vapors eoncancraead in a confinad or poorly vantllacad araa 
can be Ignited upon contact with a spark, flaas, or high intensity source of heat. This 
can occur at concentrations ranging betveen 7-15Z by voluse. Decomposition or burning 
can produce hydrogen chloride or possibly traces of phosgene. Also see Detrcx warning 
letter Form SoL 8208.21 attached.
SECTION 4 • HEALTH HAZARD DATA
Toxicity Data ClasaMealion (Poison. irrNanL Etc.)
LCie Inhalation (rat) 8,000 ppm/7 hours Inhalation; Toxic
LD*Dermal (rabbit) 15g/kg^^^ Skin/Eye: Li2uU^^J.dl2^1rrltatlng to akin;

LDttIngestion (rat) 10-12g/kg (See Section 5) ingestion; Not slimlficantly toxic
Fish, LC lofLethal Concentration) Not Determined Aquatic:
fuman Exposure Information/Data:

24-HOUR EMERGENCY ASSISTANCE (313) 358-5800



SECTION 5" EFFECTS OF'OVEREXPOSUrF
This section covers effects of overexposure for inhalation, eye/skin contact, ingestion and other types of overexposure 
information in the order of the most hazardous and the most likely route of overexposure.

Permissible Exposure Limits (TLV):

J50 ppm - 8-hour time-weighted averaae (TWA) - OSHA 29CFR 1910.1000 (May 28, 1975). 

Acute

Primarily a central nervous system depressant. Inhalation can cause irritation of the 
respiratory system, dizziness, nausea, lightheadedness, headache, loss of coordination 
and equilibrium, unconsciousness and, if exposed to high concentrations in confined or 
poorly ventilated areas, even death. Depression of the circulatory system has been 
reported as a result of overexposure to 1,1,1-Crlchloroethane. The heart may be 
sensitized by overexposure and ventricular arrhythmia may be induced by epinephrine 
administration.

Liquid splashed in the eyes can result in dlsconfort, pain and irritation. Prolonged 
or repeated contact with liquid on the skin can cauae irritation and dermatitis. The 
problem may be accentuated by liquid becoming trapped against the skin by contaminated 
clothing and shoes. Skin absorption can occur.

Chronic

Prolonged expoaure above the OSHA permiaalble expoaure llnita may reault in liver and 
kidney damage. 1.1,1-trichloroethana haa been extenaively studied for cancer both in 
u* Europe by government, induatry and academia. There la no documented evidence

that 1,1,I'trlchloroethane causes an increased cancer incidence in huswna.

MSP •2M.20



fMFRGENCY AND FIRST AID PROCEDURES:
InhfliAtion: Remove co fresh air. If noc breaching, give arclflclal respiration,
preferably mouch-co>mouch. If breaching Is difficult, give oxygen. Call a physician.

Ey0 or Skin ContaCSt: Flush eyes and skin with plenty of water (soap and water for skin) 
for at least 15 minutes, while removing contaminated clothing and shoes. If irritation 
occurs, consult a physician.

Ingestion: if conscious, drink large quantities of water. DO NOT Induce vomiting. Take 
immediately to a hospital or physician. If unconscious, or In convulsions, take inanediately 
to a hospital. DO NOT give anything by mouth co an unconscious person.

Notes to Physician (IndudhigAntidotas): NEVER administer adrenalin following 
1.1,1-crlchloroschans ovarexposura. Incraasad sansicivlcy of cha haarc to adranalln may 
ba causad by ovaraxposura to 1,1.1-crichloroachana.

SECTiON 6. REACTiVmr DATA
StsWIIly: stable CcnUcmioAMt op„ hot |lo.rtB,

surfaces or electric arcs.
Hazardous Polymertution: CondWens to Avoid;

Will not occur. None
IneompaUbiUly (Malsflais to Avoid);
Avoid contamination trlth caustic soda, caustic potash or oxidizing matarials.
Shock sensitive explosives may ba formed. Avoid contact with alumintim, magnesium,
zinc and alloys thereof under high pressures. Sea Datrax warning latter Form SoL 8208.21
attached.

Hydrogen chloride and possibly traces of phosgene.

SECTiON 7»SPiLL OR LEAK PROCEDURES (See Ottm Form Sol B0M4 and SoL t20U5 attschsd)
StspstobeTakenifMalortiliiSpillsdorRelaoMd laaediately evacuate the area and provide maximum 
ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper respiratory and skin/eTe pvoteetion should be permitted in area. Dike area to 
contain spill. Taka precautions as necessary to prevent contamination of ground and surface 
waters. Recover or absorb spilled material on sawdust or vermiculite and sweep into closed 
containers for disposal. After all visible traces have been removed, thoroughly wet vacuum 
the area. DO MOT flush to sower. If area of spill is porous, remove as much contaminated 
earth and gravel, etc., as necessary and place in closed containers for disposal.
(See Below)

WssIsOltpoealMethod Contaminated sawdust, vermiculite or porous surface must be disposed 
of in a permitted hazardous waste managenent facility. Recovered liquids 
may be re-processed of incinerated or must be treated in a permitted hazardous 
waste management facility. Care must be taken when using or disposing of 
chemical materials and/or their containers to prevent environmental contamination.
It is your duty to dispose of the chemical materials and/or their containers in accordance 
with the Clean Air Act, the Clean Water Act, the Resource Conservation and Recovery Act 
as well as any other relevant federal, state or local lava/regulations regarding disposal.



S^ECTION 8 * SPECIAL PROTECTION INFORMATION
niiPiritftryProttcthw cmeracncica or worklnB In confined cress, wesr self-contained 
breachlns apoeracus or supolled air respiratory protection (use the "buddy system" and 
wear a safety harness with a lifeline). In other circumstances involving potential 
overexposure, use NIOSH/MSHA-approved orsanlc vapor respirator. (Observe limitations 
directed by manufacturer.) Respiratory protection program must be in accordance with
VwWst>on/Type).~ Diluclpo (General) or Local Exhaust - Sufficient to maintain workplace 
concentration below permissible exposure limits. _________________ _
Eye Protection: ,.„i,.^horoof CoeelM iGlovss; polyethylene, neoprene or polyvinyl
Other Protective Equipment Safety shower and eye-wash fountain in immediate area. Personnel 
protective clothing and use of equipment must be in accordance with 29CFR 1910.133 and 
29CFR 1910.132.

SECTION 9 • SPECIAL PRECAUTIONS
Precautions to be Taken During Handling and storing:
• Do not use in poorly ventilated or confined areas.
• 1.1,1-trlchloroethane vapors are heavier chan air and will collect In low areas.
• Keep container closed when not in use.
• Do not score In open, unlabeled or mislabeled containers.
• Liquid oxygen or ocher strong oxidants may form explosive mixtures with 

1.1,1-trlchloroethane.
• This material or Its vapors ^en in contact with flames, hoc gloving surfaces or electric 

arcs can decompose to form hydrogen chloride gas and traces of phosgene.
• AVOID CONTAMINATION OF WATER SUPPLIES: Handling, storage, and use procedures must be

carefully monitored to avoid spills or leaks. Any spill or leak has Che potential to 
cause underground water contamination which may. If sufficiently severe, render a 
drinking water source unfit for human consumption. Contamination that does.-occur cannot 
be easily corrected.

. chlorinated solvent used as a flashpoint suppressant must be added in sufficient quantity 
or Che resultant mixture may have a flashpoint lover chan the flammable component.

• Caution should be taken not to use In pressurized or totally enclosed system of light 
metal construction such as aluminum, magnesium, zinc or alloys thereof. Example, paint or 
adhesive spray system. (See Detrex Form SoL 8208.21 attached.)

Other Precautions:
• AVOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentrations can cause 

dizziness, unconsciousness or death. Long-term overexposure may cause llver/kidhey 
injury.

• USE ONLY WITH ADEQUATE VENTILATION. Vencllaclon must be sufficient to limit employee 
exposure to 1,1,1-crlchloroechane below OSBA permissible limits (8-hour TWA 350 ppm). 
Observance of lower limits (outlined in Section 4) Is advisable.

• AVOID CONTACT WITH EYES. WUl cause Irritation and pain.
• AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. May cause Irritation or dermatitis.
• DO NOT TAKE INTERNALLY. Swallowing ttay cause Injury or death.
• DO NOT EAT, DRINK, OR SMOKE IN WORK AREAS.
Referencet: U NIOSH Kcfiatrr •( TmSc Vlmeu •! CkiMnieal SvkMuaaa. l«7t

2. Ineiatrial HrtiMM »mt TaattaalatT. Vahuna U. SaaaaS ZSlMaa. F.A. Pattr. 1V4J
i. Oaacaraua Pva^rMaa mi laSaatrUl Maaarlala. rUtt ZSUtaa. N.L Saa. 1V79
4. Induatrial Taalealagr. HaaiUtaa mmi HarSy. >974
5. Tonettr aa4 MaiahaUama mt laSaatry Salvaata. Bravaiat. I4U
«. TomeelagT. tha Saaie Seiaaea af Palaaaa. Caaaratt aad OaaU. IVtO
7. Faaaral Baiiaaar. 4Sm HasafBaaa Waata Maaafamaat Syataana Pan lU. UaatUleattaa aaS

Liattaf of HasarSaaa WaaMa. Paia 320B4. May 19.19S0 
EPA Seiaaea ABviaary BaarS. Sukeammetaa aa Alrltmrmm Careiaafaaa. Sa nhar. I9M

f1im0ntsr Aa ihia aolvaai (I.I.I.irieUaraaiAaaat ia uaaB ta elaaa aaS/ar 4agraaaa a wtBa variaty al aiaul 
aaV ylaaiie yana. it ahaaM aiaaya Ba aaaS ia eaajaaeiiaa wtik yrayarty daatgaaB aaS Aaiy eaa* 
ttallaA 4a|raaatag a^tymaat that ta ia eamytiaaca with ika U.S. Caatraamaatai Pratactiaa Ataacy, 
OAOPS CaiAaliaaa. ••Caatral af VatotOa Oriaaia Zmiaaiaaa tram Salvaat Matal Clmammg”. aa«/ar 
ail athar ay^tiaahla laAaral. ataia aaS laaal ragulawry aaMatiaaa.

D,tra« Form MSP tZU.ZO Utha in U.S.A.



Material Safety Data Sheet msd 8208.i9
OETREX CHEMICAL INDUSTRIES. INC.
mo. BOX SOI.
ocTBOiT. MICHIGAN Asaaa

•
V /Approved by U.S. Dept, of Labor as “Essentially similar'* to Form OSHA-20 ^—7

Date; August. 1982 Edition: First
Chemical Name and Synonyms: Trichloroethylene; 
trlchloroethene CAS No.: 79-01-6

Trade Name and Synonyms: PEBIM-A-CLOR® NA, 
Trichlor. Trlchlorethvlene

Chemical Family; Halogenated Hydrocarbons Formula: CHCl - CCl*

DOT Shipping Name: trichloroethylene DOT Hazard Class: ORM-A UNI 710 (RQ 1000#/454kK)

SECTION 1 • PHYSICAL DATA
Boiling Point @ 760 mm Hg: 

188-F
Vapor Density (Airsl);

4.54
Specific Gravity (H}0«1): 
(20*/20*C) 1.465

pH of Solutions:
6.7 to 7.5

Freezing/Melting Point 
-123.5*F -86.4*C

Solubility (Weights in
Whter); o.ll 9 25*C

Bulk Density:
9 20*C 12.2 lbs./gal.

Volumes Volatile: 
Essentially 100

Vapor Pressure:
9 20*C - 57.8oBHg

Evaporation Rate 
(ethyl ether«l): 0.28

Heat of Solution; 
lot Applicable

Appearance and Odor Clear, 
colorless liquid with 
ether-like odor.

SECTION 2 • HAZARDOUS INGREDIENTS HaswdOata
TrlchloroechylsM (Stabillzsd) 100 S«« Sections 4

and 5

SECTION 3-FIRE AND EXPLOSION HAZARD DATA
Flash Point * F (Method Used) None Flammable Limits in Air (S by Volume) Extinguishing Media Water, dry

when tested in accordance wit B See Below
TEL: 12.5Z UEL: 90Z

chemicals or carbon dioxide.

Special Fire Fighting Procedures: Fire‘fighters should wear NIOSH/MSBA pressure-densnd, self- 
concsined breathing apparatus for possible exposure to hydrosen chloride and possibly 
traces of phosgene.Unusual Fire and plosion Hazards: Vepors concentrated in e confined or poorly ventilated area 
can be ignited upon contact vith a spark* flasM or high-intensity source of heat. This 
can occur at concentrations of approxiaatsly 12.5Z and above by voluae. Decomposition or 
burning can produce hydrogen chloride and possibly traces of phosgene.

Also see Detrez veming letter Fom SoL 8208.21 attached.
SECTION 4 • HEALTH HAZARD DATA
PermissibleExposureymits(TLV): g*. s.eri«i 5

ToxidtyData Ref. (1),(2) CtassMcalion (Polsoa Irrftanl. Ele.)
LCLoInhalation (rat) - 8,000 ppm/4 hour Inhalation; Toxic

LDjo Dermal Skin/Eye:
LD«Ingestion (rat) - 4,900 - 7,000 mg/kg Ingestion: Slightly to moderately toxic

Fish, LC io(Lethai Concentration) Not Determined Aquatic

tumsnExposureInformation/Osta: Unconfiraed data' exists which Indicate that trichloroethylene 
by ingestion nay be note toxic to hunans than indicated by the available aniaal data. Such

24-HOUR EMERGENCY ASSISTANCE (313) 358-5800



Section 4 (Conc'd) - Permlsglble Exposure Limits
Current OSHA permissible exposure limits (29CFR 1910.1000) are 100 ppm (8-hour TVA); 
100-200 ppm periodic excursions are allowed providing 8-hour TWA Is at or below 100 ppm; 
200-300 pom excursions allowed only for maximum of S minutes In any 2-hour period:
300 ppm maximum allowable concentration (must not be exceeded).

SECTION 5 • EFFECTS OF OVEREXPOSURE
This section covers effects of overexposure for inhalation, eya/skin contact ingestion and other types of overexposure 
nformation in the order of the most hazardous and the most likely route of overexposure.

Acute: Irritant and central nervous system depressant. Inhalation can cause Irritation
of the respiratory tract* dizziness* nausea* headache* loss of coordination and 
equilibrium, unconsciousness and* If exposed at high concentrations In confined or 
poorly ventilated areas* even death. Fatalities following severe acute exposure at high 
concentrations have been attributed to ventricular fibrillation resulting In cardiac
failures.a
Liquid splashed In the eye can result In discomfort* pain and irritation. Prolonged or 
repeated contact with liquid on the skin can cause Irritation and dermatitis. The problem 
may be accentuated by liquid becoming trapped against the skin by contaminated clothing 
and shoes. Skin absorption can occur.
Chronic: Prolonged exposure above the OSHA permissible exposure limits may result in
liver and kidney damage. Trichloroethylene has been extensively studied for cancer both 
in the U.S. and Europe by government, industry and academia. There Is no documented 
evidence that Trichloroethylene causes an Increased cancer Incidence in humans.

MSO MM.l»



FMgRGENCY AND FIRST AID PROCEDURES:
Inhalation: Remove to fresh eir. If not breathing, give artificial respiration, preferably
mouth-to-raouth. If breathing is difficult, give oxygen. Call a physician .

Eya or Skin Contact: Flush eyes and skin with plenty of water (soao and water for skin)
for at least 15 minutes, while removing contaminated clothing and shoes. If irritation 
occurs, consult a physician.

Ingestion: if conscious, drink a quart of water. DO NOT induce vomiting. Take immediately
to a hospital or physician. If unconscious, or in convulsions, take immediately to a hospital 
or physician. DO NOT give anything by mouth to an unconscious person.

Notes to Phytidsn (InehMingAfilidolse): NEVER administer adrenalin following trichloroethylene 

overexposure. Increased sensitivity of the heart to adrenalin may be caused by overexposure 
to trichloroethylene.

SECTION 6. REACTIVITY DATA
CondHIOfieloAvott Avoid open flames, hot glowing surfacesStabUNy:

Stable or electric arcs
HarardousPolyroeriaUon;

Will not occur
Conditions 10 AvoM: None

lneompatibUily(Mslefials to Avoid): Avoid contamination with caustic soda, caustic potash or oxidizing 
materials. Shock sensitive explosives may be formed.
See Detrex warning letter Form SoL 8208.21 attached.

HaasidousDecompositionPfOductK Hydrogen chloride and possibly traces of phosgene.

SECTION 7«SPILL OR LEAK PROCEDURES <sm Dttrw Fomu Soi 820U4 »nd soi ituched)
Steps to be Taken if Material is Spiilsd or Roiessed Immediately evacuate the area and provide maximum 
ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper respiratory and skin/eye protection should be permitted in area. Dike area to 
contain spill. Take precautions as necessary to prevent contamination of ground and sur
face waters. Recover or absorb spilled material on sawdust or vermiculite and sweep into 
closed containers for disposal. After all visible traces have been removed, thoroughly wet 
vacuum the area. DO MOT flush to sewer. If area of spill is porous, remove as much con
taminated earth and gravel, etc., as necessary and place in closed containers for disposal. 
(See Below)

WasteDisposaiMethod Contaminated sawdust, vermiculite or porous surface must be disposed ot 
in a permitted hazardous waste management facility. Recovered liquids may be reprocessed or 
incinerated or must be treated in a permitted hazardous waste management facility.Care 
must be taken when using or disposing of chemical materials and/or their containers to pr 
vent environmental contamination. It is your duty to dispose of the chemical materials an 
heir containers in accordance with the Clean Air Act, the Clean Water Act, the Resource 

Conservation and Recovery Act and all relevant state or local laws/regulations regarding 
disposal of hazardous waste.



SECTION 8«SPECIAL PROTECTION INFORMATION
RMpiratoryProtection: For emerRencles or working in confined areas, wear self-contained 
breaching apparatus or supplied air respiratory protection (use "buddy system’ , also use 
harness and lifeline). In other circumstances involving potential overexposures, use 
NIOSH/MSHA-approved organic vapor respirator. (Observe limitations directed by 
manufacturer.) Respiratory protection program must be in accordance with 29CFR 1910.134.

Ventilation (Type): .Mechanical (General) - Sufficient to maintain workplace concentration 
below permissible exposure limits. ______________
Eye Protection: splashproof goggles. iGlovw: Polyethylene, neoprene or polyvinyl
Other Protective Equipment Safety shower and eye-wash fountain in immediate area. Personnel 
protective clothing and use of equipment must be in accordance with 29CFR 1910.133 and 
29CFR 1910.132.
SECTION 9 * SPECIAL PRECAUTIONS
Precautions to bt Taken Our^ Handling and Storlna: .Do not use in poorly ventilated or confined spaces.
• Trichloroethylene vapors are heavier chan air and will collect in low areas.

Keep container closed when not In use.
• Do not score In open, unlabeled or mislabeled containers.
• Liquid oxygen or ocher strong oxidants may form explosive mixtures with trichloroethylene
• This material or Its vapors when in contact with flames, hoc gloving surfaces or 

electric arcs can decompose to form hydrogen chloride gas and traces of phosgene.
• AVOID CONTAMINATION OF WATER SUPPLIES: Handling, storage and use procedures must be

carefully monitored to avoid spills or leaks. Any spill or leak has Che potential to 
cause underground water contamination tihlch may. If sufficiently severe, render a 
drinking water source unfit for human consumption. Contamination that does occur 
cannot be easily corrected.

Other Precautionr
• AVOID PROLONGED OR REPEATED BREATHING OF VAPORS. High vapor concentratlona can cause 

dizziness, unconsciousness or death. Long term overexposure may cause liver/kidney 
injury.

• USE ONLY WITH ADEQUATE VENTILATION. VentlUtlon must be sufficient to limit employee 
exposure to trichloroethylene In work area at or below OSHA permissible exposure 
limits (8-hour TWA - 100 ppm; celling - 200 ppm; maximum peak - 300 ppm, 5 minutes in 
every 2 hours). Observance of lower limits (outlined In Section 4) Is advisable.

• AVOID CONTACT WITH EYES. Will cause Irritation and pain.
• AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. Hay cause irritation or dermatitis.
• DO NOT TAKE INTERNALLY. Swallowing tiay cause injury or death.
• DO NOT EAT, DRINK OR SMOKE IN WORK AREAS.

Referenced
1. NIOSH Registry of Toxic Effects of (Hiemlcal Substances, 1978
2. Industrial Hygiene and Toxicology, Volume 11, Second Edition, F. A. Patty, 1963
3. Dangerous Properties of Industrial 'Materials, Fifth Edition, N. I. Sax, 1979
4. Industrial Toxicology, Hamilton and Hardy, 1974
5. Toxicity and Matabollsste of Industrial Solvents, Browning, 1965
6. Toxicology, the Basic Science of Poisons, Casarett and Doull, 1975
7. Federal Register, 45FR Hazardous Waste Management Systems Part III, Identification and 

Listing of Hazardous Wastes, Page 33084, May 19, 1980
8. EPA Science Advisory Board, Subcommittee on Airborne Carcinogens, September, 1980

Comments:As this solvent (trichloroethylene) Is used primarily to clean and/or degrease a wide 
variety of metal and plastic parts. It should always be used in conjunction with properly 
designed and fully controlled solvent vapor degreasing equipment that la in compliance

th the U.S. Environmental Protection Agency, OAQPS Guidelines, "Control of Volatile
ganlc Emissions from Solvent Metal Cleaning", and/or all other applicable federal, 

state or local regulatory guidelines.

OatTM Fcrnt MSO •ZOI. if UUm la U.S.A.



Material Safety Data Sheet
OETIIEX CHEMICAL INDUfTRIEE. INC. 
no. aoK sot.
orrnoiT. micmioan ««sas VUl7
Approved by U.8. Dept, ef Labor as “EssonllsMy stmllsr** to Form 08HA-20

Oatoc SdHieni
Chemical Name ano Synonyme MtUtylaM Chiertfli;
dleMorefflithana CAS Ne. 17$*e*X

TieOB Name end Synonyma. mamylant Chtoridi

cnemieai FamHy; Hpaganitod Hyireearfeeni Formula: CH»Cia
DOT Shippine Name: MaUiyiana CMerMa DOTHaaardOaaa: QRM-a • UNlSfS

■oiling Point 9 7E0 mm

iniPF oi.ec)
VaperDanaay|Alr«1):

•aPe«to
tpoeitie Oravity (Hp«l):

LSI
pH of Solutiena:

Neutral

Fmaaing/MeRing Point 
•ldU*F 141.7^1

■oiuOUHy (Weight tom 
200011

BuliOeneity:
n^ciLisiMii.

voiumotoVeiatiim

CinntMly 10
Vapor Oieaaura:

■ 2^•S4lfflmHg
l.aporationwate

toinyi aiiMr • 1): in
HeoiofboMien; Appoaranea and Odor claar.

NM Applieeia coiartaas llguld Mth auit rHiaa adar.

SECTION 2 • HAZARDOUS INGREDIENTS to HaeardOaia
Mathyiana CMoridi ISUblibad) Sea Sections 4 and S

FiMTi Paint *P(Mtmod Used) Nnw 
wtwfl tested In eccordance «KI)
DOT ngutrernims. ____

[FtwmneM Limits in Air m Oy Volume)
See Selotf

UL i» UP.! m
ExtmpuMnmo Media Fer fires 
insoivini iMthyiene ctiierMe, use 
Stef, tn cneaieMs er CO«.

SOKial Fire Fionting Proewlums; nre flDMen sneuid iwer NIOSHiMSHA-epDr»iK self-centelned SreelMiM apeirMui 
Her pMiWe emesurt to hydreien chtorMi end pKefeie tntoee ef phaefene.

U»UWMI Fif* and bpioeion Hum vepen cenceniratod in e party lenlHetod area cen ee IfnHed upon eentiet nth 
e spark, name er nifn intoufty leuide ef NIL TMs can aeeur at eeneantrallsns kettmen lift end lf» fey Mlume. 
Dieeaipesltlsn er buminf can preduce hydragen ctitoridi and paaiMy tneas ef phaagant. Alia lae Oatras ntndiig laittr 
Htm Sal nan attaenal

>OAtA
ParmtaaiM* SapoMim LMMi fTLV): wppai flWA) See Scttoi) 4 iCont** ink Dpga
TeakPy Oala eHaaMraSon (Peiacn. intomd. Eie.)
LC. inhaiatkin «U Mii»»4 pigi 9,000pptoia«. LCo.innawnon ycia^iton) SCDppadinn. Inhalation; Toik

LO«Darmai Skln/Eye: UouW rtidiy irrNping to skin: aya irritanL

LO»lngaation * irat) ■ 2.U6eif/hf ingasson; siigMly totoc
Flan. LC M(Lathai Coneontration) Nat daltnninad Aquabc
Humon Cxposufo information/DatB

■ Loeait piiWUhad talc eoneaatrtolen.

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800



4 . HmIuM ‘ <■*
eurnnt 03HA pinRltiWt «pMurt limitt (*IC« maiCOB an 90D^ «l-tipvr TWA); 900*1,000^ ptrlod ucursiora 
•ra aileawf arwM*nf 1WA If at or latow MOp^m l,8a>*2,aDD{^ aacuntons Wtonad onijr tor maimuin el five minutts 
)fi any t-tmur yariad ~ e,oaoppfi maiiinum aiMw«a ceneaniratlMi (nust not aa aaeaadad).

*NIOSM raeam.ianii that tha TWA aKposura IlmR far mathylana chtorldi It TSppa In tho ibianco of oecupatianai ti* 
poiura to carton laeneitida ICO) abow a TWA cMppm uo to a iCKiour Morkdwr. occupiUenal aaposura to natoyiana 
cMariaa shall ba eontreilad so that wartnra ora not aiposad to mathylana chlorldi In mass of TSppm 061 ng/tu ml 
datarmlnao at a TWA far up to a lO^r nonclay, 40-hour vmrtmHk. la tha prtsanca el axposura to CO In tha wrt 
anvimnmant at more than fppm as a TWA for up to a lO-hour workday, npeiurt limits of CO or mathylana ar both 
snail SI riducfd to saUsfy tha riiatlenshipt

CtCOI ^ Cttmct.!
L(CO) LICHaCIt)

^ >

whara< CieO) • 1WA aapaaura eaneantratlon af CO» ppn
UCO) • thi racannandid TWA aipaaun lliaR of CO • S3aim

CCHtClf) 'IWA aipeaura eoncantralton af aialhyiantclitorlda. mn 

UCHta.) - tha raaafflfwndad 1WA oRpasura IlmR af iaathytona chtorMo • T9ppoi

OKupatlanal aopafurt shall M oantiollad h that Mrtan ora nat sapsaad to aiaOnlsna chtorldi «o«f a paik concan* 
tratlon af ftBppm a.TdOmftou ml as datornUnad by a Ifmlnuto aampUni parlac

Emoloyaas Marking with <Mtnyianachtorlda should ba awora at this hsaarl This toMie sflaet Is 'Mdllhia" In natura wth 
tha risk bdng graatar tor siaokors. who ganorslly hava hlghor lovals of cartaRyhamogMIn. tawloyaaa adtn a history of 
cardiovascular dbaasa should not ba ailONad to aerfe adth mathylana ehlalda uniass appraaai ay a phyticlaa

SECTION 5«EFFECTS OF OVEREXPOSURE
THIS faction covtrs criaeta of overexposure lor inhalation, ey«/akin contact ingaation ano oincr types of ovartxposura 
' '-irnriMtion In tnc eitoe* of tho moot hoan-deuo and the meal Ukely route of evrexpeaure.

EWacis af Ovarotposupa*
Aeutoi Inhaistion offset is primirily narcosis, hrlncipol symptoms may ba hoadrtha, dtozirmss, nausoa, ttnylinf er 
nufflbnou of tho ostromitloa. sonsos of fulinosi In tho hood, tons# of aermth. stupor or dullnost, iolhirfy and 
drunkonatt. Csposura to vary high eoneantraltons may toad to uneanietouinan ar avan daath Ifi eantlnad ar paoriy 
vantilatod areas.

Smrit enronto inhaiaiton stuoias raponsd by NIOSH revMiad thit tait animals aipasad to mathylana chtorldi 
concantnttons at nigh « laoBppm. snawad sngnt iivr and Udngy changn. Tha mutts af thasa studlts Indlcito that 
pratangad vposuri ilnRi nuy muR tn Ihiir and unay diatoiai
Chronic Inhaiatton studtos. ooipomorid Ry stMril mathylana chlarfii pteauetrs, «arw racanlly compiatoa an rats. Tha 
rasutb of thasa studtos nara raported to hava revaalad a nMlhfnafleally signlfleant Inereaia In malignant salivary aland 
tumors In tha group of malt rats from tho sluWr^ tilghtst imiun lovit 0.mppn).

llquM spinhed in tho eyos con mutt In dtseemtort, pobr ond IrrMlon. Pratongid or ropniid contact with liguid 
on tht Skin cm causa Irritation and dernalllli. The prabtoii rapy bo aecontualid oy liquid baeoffllni trappid q^iut tho 
sUn by contaminatid ctolMng and shots. Skin morgUon can occur.
Rtstareh hM racantly ahaam ttmi mothytona ehtorWa to nataboltoad by tha bsdy to carbon monoalda.* Purthor, tho 
amount of carton monooMi lorioad to diracHy leiatad to tha amminl af mothytoM chtorida rtoarbad and con ba luf- 
fieiant to produea a aubctantial strau an tha eardtovaaeular qmtom through tha aimmtlan of tha tovol of carbaiy 
homoglobln tCOHbl — tha pracuct farmad by tha camblnatton af urban monoaida and tha btoadto hamogtobln thus 
tfiactivaiy reducing tha artounl to homagtabln available tor tha transpait to eqigan thiaughmil tha bady.

«saa.ti



gMERQENCY AND FIRST AID PROCEDUReS!
Inhalation: naamt to Imh air. II nto bruthlng. 9IM irttfUal rasplritton. pratortoly rwuth««*muth. if orcitmnq
II anicuil. ftot Mjrfin. Cill ■ pfiysteiin.

Eya or sun contact nusH tyn «id sun with iunty U nwtor (soap anS wttar tor skin) for a laast 15 nlnutos. 
imlla ranovlng eontaaiintoatf eiothing and shoos. If IrrlWIon aeeurs, eonsuK a physician.

Injaatloni if conscious, orlr* a duarl of noSm’. 00 WOT Indues «MilUn|. Tato Immadlataly to a noopRil or physician. 
If uncanaclous. or In oomrwlslom, toko ImncdlUoljr to a hoopltol or phystolon. OO NOT gtoo anythlnf by mouth to on un-
eohauous parson.

iCveR admMjtor otronoiln toltanln| mtohytont cniortdi ovtmposura. 
oonaHIvOp of tho hooft to odronolln may bo causod by owroipnuro to molhylonoctitorMl.

SECTION 6.1 riVIlYDATA
OtokWlpi

Itobia
ComkWonoaAooUh AwoW aa" amoi, ha gtowlni aurfaoo a owark tret.

1

1J1

lisowtn^ollbinyOloimtodiloawito^; Avoid oonlomlnaton wNh caustk sodo, coustk pototh or wlOlling mMoriMt. 
Stwob oonsHtoo oiploilvos moy bo tormod. Avoid oontaol vdlh oiumliMio. iMfiiosluii, ilnc and alWyt Oitroaf unotr nioh 
proisuros. Soo Patras wtmlny lottor Forio Sol ttOl.n ottoehoc_______________ •

ioicompodoon wooMcir HydrogmctMrtdi andpouaiy tracfs a pnoigint. 

^^6Ylbhi7«S^li,LdR LfeAt^H<6dEDURE8 iSdtPafwfOfwi Sol C0ti4 and Sol CPUS aitict>ta
tiopoiotooTaiionNMdioftolioSaflMoraolaMoa l■MfliMy racuat file irM mO provide nHlmum vtntlianon. 
unoTBUetM pinonnM snouM new upwino a spin. Only personna ipuipprt wlin proper rtsaraoiy aw itmtoye prattction 
Should 00 ptrmmid in orta. one aroo a contain ipni. raa pmutions aa nocossary to prewnt centaninaiton a yrouno 
and sunaco waten. ftooowr a absorb spIlM notoria on mwuii a wrmieullto ato swoop Into ctosod oontabiors tor dis* 
pooa. Aftor ai viitolo tms hat aoon nmovod, thoroufMy ml vacuum On om. 00 NOT nush so stwor. if area a sai>
Is porous, romovo n nnieh eontominotod oarth and ^ravai. oie.. a naoassary and a** In UoNd eanianon tor asposa. 
tSoi lotowl.

ConlMiinaod sawdust, vamiieunto a araus surfaaa niuU ba dhpaad a In a parmlltad 
haardous wato managamant telly. Racowrad lUuidi nuy ba rapraassad a toalnaratod a musl a traatod In a pa* 
laMad haurdaut waste manapeiMirt telRy. Cara must a toan whan winf a dhposiny a chanieal motorlsto ondfar 
thalr contalrwre to prewnt environmental contarahatton. It Is your duly to dbpao a tho ehomkai mttorWs ondtortair 
conttonors In Kcerdanca wHh ta Clean Air Act, tha Ctoan Walar Ad. ta iesauree Conurvaion and lacovaty at and 
all rettvam stala a taeal laosfrafuiaiions retarding dispout.



SifeLUEiliffll! PROTECTION~INroAMATIgFr
Far amr^tneiv ar «MrUnf In e«n<lna< araa, wir Mlltatmnta »r«min9 ippirKUt *r tUFptM Mr 

raipiritofy F^otaaiton. (Um tha *%u4Fy >ysU«" cM «nar a lafati hamaat arttti llfilintl. in ottwr circumsuncil inrglvin^ 
paorrijanal avartipaiurM. um NIOS»tfMSHA*MFr*«H orfanic vt^ rasplralar. (Obum llmKatiorQ (Iractcd Oy manurcturir.) 
IlHpIralafV praiaetian prafran nuai ba In aeeartowt with MCFK 1PJIUS4,

VamiMlonrT^Obb Maeoanleal lOanarill * Sulflcltnt to OMintaln warkpiBt eaneantnllen balON parmUslbla azpasurt llmlit.

lyaPietaeMaw Spiatnpraaf faffiaa Palyathylana, naaprana ar palyvinjrl aleahat.
OMrPrMMiivaequtpmanfi s^giy ihtMr an4 aya*wnft touniiln In innwdiitt arac. ParionntI protoctivt clothing an4 

uso or ^uipntnt must ba in accordanet with 2fCn 1110133 and tKfi 1910131

SECTION 9«SPECIAL PRECAUTIONS
PiwobMtlMtof baTaiwBOiirtngH«nMMn|itomBrty

Oft not UM in poftrly vftntilitid or eontlnad ipm.
MMhytaito chtoridi ntm an itoavtar thin tor and fdll caMacl In low araas.
Kftftl eantilnir elaiad whan not In uso 
Oft not atora in oaan, untMtotd or mlsiabiiad containari.
Uluia oiygtn ar «thar strong oxidants may torm axpioalM mbthiraa with laathylona chlortda.
This fflftlarlat or Its vapBrs whan In canttet witn flants, hot glawlni suftms or alaelrle ares can daeamaosi to form 
hydrogan chlorido yas and traeas or pnosgano.
AVOID contamination OP WATEX supKicS: Handling. Stored, and UM procaduras must oa caraTuiiy monnorto 
to avoid splits or laau. Any sptii or loax nas tna poitntiai to causa unoarground watar cantamlntoion wnicn may,
IT suffciantiy savart. randsr a annung water saurca unfit tor numan consumption, contamination tnat does occur 
cannot bt aasl^ corractaA
Caution should bo taken not use In pressurhad or totally oncloaad lystom of lIgM motto construetton such as aluiatnum, 
magnoslum. sine or alloys tneroof. Eiampiai Ptont or adheslvo spray systom. <9so form Sto. KOia abKhal)

OthOfPro—MMowo;
AVOID PROLONGED OR REPEATED BREATHING Of VAPORS. High vapOT concantrations can causa disifwu, 
uneonsciousnass or daalh. Long -tarm overaxposura may causa HvarlkMnay dwniga.

• USE ONLY WITH ADEQUATE VENTILATION. Vantlltoien ffluit Da stifltolanl to limR ampioyM asposurt to mtohylana 
chlorida aolow OSKA parmlssfelt axposura limits ll-hour TWA-90^ caHIng • l.OOOp^; masimum ptak 'lODOppm. 
9 minutaa In am 2 houn).

• AVOID contact WITH EYB. WBI cauM irritition and pain.
• AVOID PROLONGED OR RCPEA1ED CONTACT WITH SKIN. May CMM Irrilition or itormtoltis.
• DO NOT TAKE INTERNAUY. Swallowing may cauM Injuiy or dNth.

Rtoftrinctt:
1.
i
3.
4.
5.
a.
T.

Of Toxk Eftoeta of Chanlcto SuDitancaa, 19TI
na and Toxicology, ttoiumr II. Scand Mlon. P.A. Pally. 190 indu^to Maiarltos. FHtti EdHton. N.I. Sax. im

NIOSH Ragistr 
Industrial Hyg
Dangareus l^rtlas of industHto Mtoarlals. Finn EdHton. N.I. Sax,
Inaustrtoi Toxiegi^. Hamlton and 1994 
ToxicRy ana NtoUbtoisns at industrial Stovants, Browning. 1919 
Toxicology, tna aaiic semnea or noisoni. casaroB ana oouit. 19D 
faotrto Raglstor, 49PR HicardMit wasta Management Syitamt Pin in. lointinctolftn and usting 
ar HasaroBus wmm, Pip SMdd. may it. itH
CPA Sclanco Advisory loard, Subaomaiittoa on Alrbortia Caiolnopna, Saptombar, IMD

CommenUc As Uils satvant (mathyicna chtorWana usad to ctoan anWOr dagraoaa a wIP vorMy tf awtol and plastle 
parts. It should Wwtors bt usad In eanjunetton with praparly dislynad and fully conirollad salveni vapor dagriaBlny oauipnioni 
ftito is in compiianct with tha U.S. Environmenito Prtoaetlon Aganay O^PS OuidallrMi, "Control to Vtotolla Organic tmhslant 
from Solvant Mtoai Ctoaning". andlor all tohtr appHeatoa fadaral. stoto ar laeto rafutotory yuldtolnat.

Mtohylana chlorida Is also usad txlensivoly In Industry m a stovtnl, thinnir. point strippor, toe. It should always ba usat 
.onjunetton vrith proptriy assignad and fully contrtoiad tfulpmant that Is In compllanci wHh appilcMIa fadaral. state and 

.al ragulalory guidillnts.
M r«fm Mse iiaa.ss Llilw to U.a.A.



Material Safety Data Sheet MSD 3203.:’

DETREX CHEMICAL INDUSTRIES. INC. 
po. aox SOI.
octroit .laasa

Approved by U.S. Dept, of Labor as ••Essentially slmHar” to Form 03HA-20

Date: August. 1982 Edition: r«-,-
Chemical Name and Synonyms; Perchloroethy lene; 
tetrachloroethylene c^S No.: 127-18-4

Trade Name and Synony.ms; DEIRS.K ?E?K. 
Perchlor, Perchloroethylene

Chemical Family: Formula: CCI,-CC1,

DOT Shipping Name: Tecrachloroethylene DOT Hazard Class: QRM-A-UN1897
SECTION 1 • PHYSICAL DATA
Boiling Point @ 760 mm Hg: 
250*F 121*C

Vapor Density (Air«l):
S.83

Specific Gravity (H,0>1); 
(20*/20*C) 1.6

pH of Solutiors:
6.8 tc 8.4

Freezing/Melting Point 
-8.2*F -22.3*C

Solubility (Weight H in 
Whtar):
62S*C 0.015Z

Bulk Density.
13.6 lbs./gal. 9 20*C

Volumes Volatile:
Essentially lOO

Vapor Pressure:
9 20*C - 14.2anHg

Evaporation Rate 
!ethyl ether«l): 0.09

HeatofSolubon: Appearance and Odor Clear.
Mai> colorless liquid withNot Applicable ,cher-lllce odor.

SECTION 2 • HAZARDOUS INGREDIENTS •k Heard Oats
Perchloroethylene (Stabilized) 100 See Sections

SECTION 3-FIRE AND EXPLOSION HAZARD DATA
Fluh Point *F (Method Used) 1 Flammable Limits m Air (% by Volume) Extinguishing Media: For firua

None none
LEL: UEL: Involving perchloroethyl«ne. 

uee water, dry chumical or 
carbon dloxlda.

special Fire Fighting Proceduraa: Fire flgheera ahould wear preaaure-demand self-contained breaching 
apparatus for posalble exposure to hydrogen chloride and possible traces of phosgene.

I Inusual Fire and Exotosion Hazards: Perchloroethy lene Involved In fires can decotapose co hydrogen 
chloride and possible traces of phosgene. See Detrex warning letter Fom SoL 3208.21 
attached.
SECTION 4«HEALTH HAZARD DATA
Permissible Exposure Limits (TLV): See Section 5

ToiidtyOata Raf.(I) Oaaameatton (Poieon, Irritant Etc.)
LCLoInhalation (r»e) 4.000 ppn (4 hours) Inhalation; Hodcratelv Toxic
LDio Dermal Skin/Eye: Llqu^^nlldly irritating to skin; eye

LDitIngestion (rabbit) - 5.000 me/k* Ingestion; i twi i»
Fish.LC»(LelhalConcantration)9gj,, 100.10 „„ Aquatic
Human ExposureInformation/Oata: Unconflmed data* exists which Indicate
chat perchloroethylene by ingestion nay be aore toxic to huaana than 
Indicated by the available data. Such unconflmed data report 
poisonings at doses as low as 500 ng/kg.

24-HOUR EMERGENCY ASSISTANCE: (313) 358-5800



Section 4(Cont*d)- Pemlaalble Exposure Llnlti

Current OSHA permissible exposure limits (29CFR 1910.1000) are 100 ppm (8-hour TWA); 
100-200 ppm periodic excursions are allowed providing 8-hour TWA is at or below 100 ppm; 
200-300 ppm excursions allowed only for maximum of 5 minutes in any 3-hour period;
300 ppm maximum allowable concentration (must not be exceeded).

ECTION 5 • EFFECTS OF OVEREXPOSURE
This section covers effects of overexposure for inheletioa eye/skin contact ingestion and other types of overexposure 
information in the order of the most hazardous and the most likely route of overexposure.

Acute; Primarily a central nervous system depressant. Inhalation can cause Irritation 
of the respiratory tract* diazlneas* nausea* headache* loss of coordination and 
equilibrium* unconselousneas and if empoaed to high concentrations in confined or poorly 
ventilated areas* even death.

Llqtild splashed in the eye can result in discomfort* pain and irritation. Prolonged 
or repeated contact with liquid on the akin can cause irritation and dermatitis. The 
problem may be accentuated by liquid becoming crapped against Che skin by contaminated 
clothing and shoes. Skin absorption can occur.

Chronic; Prolonged exposure above the OSHA permissible exposure limits may result in 
liver and kidney damage. Perchloroethylene has been extensively studied for cancer 
both in the U.S. and Europe by govemmsat* industry and academia. There is no 
documented evidence that perchloroethylene causes an increased cancer incidence in humans.

MSZ> •IM.U



emergency and first aid PROCEDURES:
InhSlfltion: Remove to fresh air. If not breathing, give artificial respiration, 
preferably mouth-to-mouth. If breathing is difficult, give oxygen. Call a physician.

Ey6 or Skin Contact Fluah eyes and akin with plenty of water (soap and water for skin) 
for at least 15 minutes, while removing contaminated clothing and shoes. If irritation 
occurs, consult a physician.

Ingestion: if conscious, drink a quart of water. DO NOT Induce vomiting. Take
immediately to a hospital or phyaician. If unconscious# or in convulstlons, take 
immediately to a hospital or physician. DO NOT give anything by mouth to an unconscious 
person.
Notes to PhySiCien(lfieiiidbiBAfilidoln): NEVEI adalBlstar adrenalin following perchloroethylene 
overexposure. Increased sensitivity of the heart to adrenalin may be caused by over
exposure to perchloroethylene.

SECTION 6. REACTIVITY DATA
StsbiMy: CondWons Id Avoid Avoid open flames, hot glowing surfaces

Stable or electric arc.

MsawdousPolymsrtMMon; CondMonslo Avoid
Will net occur None

oxidizing 
letter Fox

Avoid contamination with caustic soda, caustic potash or 
terlals. Shock sensitive explosives may be formed. Also see Detrex wai 
SoL 8208.21 attached.______________________________________________

HazsftfousOeeompesMonPioduelB Bydrogen chloride and possibly traces of phosgene.

SECTION 7»SPILL OR LEAK PROCEDURES (SMMmFbrmSaLi20U4andSoL820U5 itucntfu
Imediately evacuate the area and provide maximum 

ventilation. Unprotected personnel should move upwind of spill. Only personnel equipped 
with proper repiratory and akln/eye protection should be permitted in area. Dike area to 
contain spill. Take precautions as necessary to prevent contamination of ground and surface 
waters. Recover or absorb spillmd material on sawdust or vermieulite and sweep into closed 
containers for disposal. After all visible traces have been removedt thoroughly wet vacuum 
the area. DO NOT flush to sewer. If area of spill is porous, remove as much contaminated 
earth and gravel, etc., as necessary and place in closed containers for disposal. (See Below)

Contaminated sawdust, vermieulite or porous surface must be disposed of in a permitted 
hazardous waste management facility. Recovered liquids may be reprocessed or 
incinerated or muat be treated in a permitted hazardoua waste management facility. Care 
must be taken when uaing or disposing of chemical uterials and/or their containers to 
prevent environmental contamination. It is your duty to dispose of the chemical 
materials and/or their containers in accordance with the Clean Air Act, the Clean Water Act, 
the Resource Conservation and Recovery Act and all relevant state or local laws/regula 
regarding disposal.



SEdTidhi B > Stee^lAL ^RbtECTION INFORMATION
pinmry »mImIHwi f$f •inarfanela «r twrUn) in csndntri fna, «nr stlf-contHmd br«nniri9 ippirHUI «r lUPpilM lir 
ruplnteiy bratastton. (Um th« «n4 «mr • uMf hamtst nltn llfillntl. In othir ctrcumsuncil intgtvlnq

MrtxpasurM, uit NIOSH/MSHA'iPb*v«*^ orfanie vapor raspiralor. (Obstrvo llmltft'«ns tflractco Dy nunuilCturir,)
ftHpIralory prataetlan profram nuat ba In acearbanea wNh »CFK

i^andWlanlTypni: .Maettanteal iGanaral) • Sufficitnt to maintain woitpiaca eaneantrtoton baioM parmisstoia aapoaura llmiu.

lyntofolaetioftr Splaahproof fa|9laa baiyathylana, naoprana or polyvinyl alcohol.
OtMT^roiaetivaequipmane shoMr and aytmash fountain in Immadlata area,

use er aquipraant must ba In aecerdanca with 29CFR 191(1,133 and 29Cnt 191(1131
Personnel pretictive clothing and

SECTION 9 • SPECIAL PRECAUTIONS
mraoauttena to to TatMi During Handing and ttarti^

Ob not uli in poerly vantliitad or confined spKii
Mathylant chloride vapors are heavier then air and eilll eollaet In low areas.
Kaap eantiinar Doiid when not In um.
Oe not store In open, uniMelod or mislaboiod containers.
Liquid esygen or other strong oxidants may Ibrm explosiM mbeturos «dth methylene chloride.
This material or Rs vapors when In contact with (lemes, hat flawing surfaces er elaetrle ares can decompose to form 
hydrogen chloride gas and traces of phosgene.
AVOID CONTaminatkm OP WATOt SUPPiiCS: Handling, Storage, and use procedures must oe carefully nonnoric 
to avoid splits or teats. Any spill or leec nas the poientia to cause underground water continunaion wnicn miy.
If suircteniiy severe, render a artnung water source unfit lor nuiiian consumption, coniaininatton tn« does occur 
cannot to easily corroctad.
Caution snouid to taken net use In pressurlstd or tetilly cnctoeed system of light metal construction such as aluminum, 
magnesium, sine or aioys tnvraof. Cample, paint or adhesive spray system. (3w form Sol azOLa ittcned.)

Ottwrtof
AVOID PROLONGED OR REPEATED BREATHING OF VAPORS. High Viper COncentrMlons c$n cause diainess, 
uncenseieusness or death. Long rfarm evemposure may causa liver/kidnay damigt.

• USE ONLY WITH ADEQUATE VENTILATION. Vintllation must to sufflctanl to iimtt ampioyie erposure to methylene 
chioridi bHow OSHA permUslble exposure llmtts (l-hour WA- SQOppm; celling • l.()Q0ppm; maximum peak •2,IX»ppm. 
5 minutas in arw 2 hours).

• AVOID OMTACT WITH EYQ. WBi causa Irritation and pain.
• AVOID PROLONGED OR REPEATED CONTACT WITH SKIN. May caust Irritation or itormaUtU.
• DO NOT TAKE INTERNALLY. Swallowing may caust Injury er duth.

References:
1. NIOSH Registry of Toxic Efldcts of Chenbal SuDstances, 1971 
I Industrie t^iine and Toxicoiogy. VoIuim II. Second EdRton, F.A. Patty. 19S3 
3. Dangerous fettles of Industrial MaterMs. Filth Edition. N.I. Sax. im 
I Industrial Toxfeelofy. HamRton and Har^, 1974 
3. ToxicRy and Ntotaboilsms o( Industrial Sotvonts, Browning, 1919 
a. ToxKoiegy, ma Banc scunci or Poisons, casareti and Oouii, 1979 
r. Federal Register. 49PR Haurdous waste Management systems Pan III. loentmcaiion end Listing 

or Hazardous wwas. pmo 99004, may if. itao 
i. EPA Scitfice Adviwry Ooird, 9ufaccmmlttoe an AIrtornv Ceiwlnegens, Seplemtor, 11B0

Comments; As thh solvent (methylene cmerWans used to clean andfer degram a wide virMy •( metal and plesllc 
parts, it should elwqrs to used In eenjunetion with prepeiiy designed end fully cenliwiled icivenl vepar degrcaing equipment 
tiiet is in eemplienee with the U.S. ■Environncntel Pretoetlen Agormy OAQPS Ouldeilntt, "Control ol Orgento Cmbstons
from Solvent Molai Cloonlng", ondtor til ethtr oppIleaMc fideral, state er local regulatory guidrflnes.

Methylene chiortdi is also usid exienslvoly In Industry as a selvonf, thinner, paint stripper, etc. it should always to usae 
•onjunction with properly designed and fully controiled equipment that is In compliance with applicable federal, state and 
' regulatory guidelines.

I r«f«i MSS iiea-ss LIUM M U.a.A.



MATERIAL SAFETY DATA SHEET
iDPfrinoTioN
Name:
Freon* TK SoLvtmc 
Freon* PCA

'^vnnnvms
Tr ich lori'r r i H noroechane 
R.n j. hr-in

CAS rJame:
Echane. 1.l.J-Trichloro-1.2.2-Trifluoro
Manufacturer/Diacribucor:
E. I. du Pone de Nemours 6 Co. (Inc.)
Address:
Freon* Produces Division 
Wilmlntcon. DE I*«98

Oiwilcal Family: 
Halo«enaeed Hydrocarbon
Fomila:
CCI2FCCIK.,

CAS Reciscry No.7A-t3-l

Medical Fmertcncy Efwne:
(8001 W.1-3637

Transporcacion Emenicncv Rwnc; 
CH&tIREC (800) 424-9300

PHYSICAL (VITA

Jteilina PoinerK): 117.6
Density: 1.57 »/ce ®/77*F

Vapor Oenaiev (Air - 1); 6.5

pH Infumacion: Neutral

Fons: Liquid 

Color: Colorless 

HAZARPJUS OOMPONEyiS 

Material(s):
Trichlorotrifluoroethanc 

HAZARDOUS HEACnVITY

Percent VoUtilc by Voluse; lOOX 

Vapor Pressure: 334an Me p/77*F 

Solubility in H^Oi 0.02X by wt. R 77*F 

Evaporation Race ((Xt^ - I): 0.1 

Appearaiee: Clear 

Odor: Slipbc Ethereal Odor

ApproxlJBace X 
100

Stability;
Material is stable. However, avoid open flanes «id hiah caoperacures.

sa* • ••esM..**
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IncompaclhLlicy:
Alkali nr alkaline earth mecala - powdered Al. Zn. Be. etc.
Decomposition;
This compotaid can be decomposed by hlch temperatures fopen flames. KLowina metal 
surfaces, etc.) formint hydrochloric and hydrofluoric acids - possible carbonyl 
halides.
foljmerizatlon;
Will not occur

nRE AND OOUDSION CAIA

Flash Point;
None
Autoienition Temperature: 
Not Detennlned

Autodecomposition Temperature; 
Not netetmined

Method;
TOC

Flannable Units in Air. « by Vbl. 
lower; Nonflnmable 
Upp«; Nonflamiable

Fire and Explosion;
Dnns may rupture tnder fire conditions.

Extincuishint Media:
Nooflasnable

Decomposition may occur.

Special Fire Fiahtina Instnietians;
Self-contained breathina apparatus (SCKA) may he required if dnsns niprure wd 
contents are spilled under fire conditions.
HEALTH HAZAKD IWPOlWATiai
Principal Health Haxards;
Inhalation; Vapor is heevler than air and can cause suffocation by reducina 
oxyaen available for breathina. Breathina hiah concentrations of vapor may 
cause liahc-headedness. giddiness. shortness of breath, «xl nay lead to 
narcosis, cardiac irreaulsrities. tsieonsciousncss or death. I£ SO Rats 52.000 
ppn/A hrs.
Note; In screenina studies with eaperiasital animals, exposure at approximately 5000 ppm (v/v) and Aove. fbllowKl by a larae intravenous epln^rlne 
challenae. has induced serious cacdiac irrsaularities.
Skin: Not a corrosive or irritant after sinale contact: however, repeated liquid 
contact can cause defattina of the skin resultina in irritation. This material 
is poorly absorbed thtotmh the skin (Rabbit ALD >11.000 ma/kK).
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Eye- I.lqiilil concacc can cause discomfort, usually no extended fffecc.

Oral: AlcbouRh oral toxicity Is low (LD V) Rat 43000 mc/kcl. Inaestion of 
FC*I13 is to he avoided.

Exposure T.imits:
PEL msHA' 1 .non ppm

TT.V* TWA »ACCIH) 1.000 ppm

Safety Precautions:
Avoid hreathina vapors and prolonced skin exposure. Use only in well ventilated 
area.
First Aid:
Inhalation: Remove to fresh air. call a physician. If not brcathinc. aive
artificial respiration, preferably mouth-co-mouth. If brearhina is difficult, 
aive oxvaen. Oo not aive epinephrine or similar druas.
Note CO Physician: Recausc of a possible increased risk of ellcitlna cardiac
dysrvehmias. catecholamine drma. such as epinephrine, should he considered only 
as a last resort in life threatenina mieraenclea.
Eye: In case of contact, iimsediately flush eyes tfith plenty of water for at
least 15 minutes. Call a physician.
Skin: Flimh with %«cer. Get medical accencion if Irritation is present.
Oral; No spt.>clfic intervention is indicated as Che compotaid is not likely to be 
ha7.'ird«is hv inaf^cion. However, consult a physician if necessary. Do not 

..xni'inc as the hazard of aspiratina the material into the lunas is a 
vriMii-r h.i,;.ir>l than allowina it Co proaress thmuah Che intestinal tract.

•Medical Oxvlititins Possibly A«Tsvaced by Exposure:
Cardiovascular Disease; See Principal Hazards; Inhalation Section.
Other Health Hazards:
Freon* 113 is not listed as a careitK>aon by lARC. HTP or OSHA. Rased on animal 
studies and hunan experlenees this fluoroearbon poses no hazard to man relative 
CO systemic toxicity, careinoaenicicy. mucaaenieicy. or teracoaenicity when 
occupational exposures are below its TLV*.

- J

PROTECnON IHFDRmTlOH

Generally Applicable Oontcol MHsures:
Normal ventilation for standard lunufaeturina procedures is aenerally adequate. 
Local exhaust should he used whan larae amotaics are released. Ptoehanical 
ventilation should he used in low places.
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PersrmaL ProcecLive Equlpmenc:
Butyl cloves should he used to avoid prolonced or repeated exposure. Chemical 
splash goules should he available for use as needed to prevent eye contact. 
Under notnal mamifacctirinK conditions no respiratory protection is required -Jhen 
asine this product. Self'contained breathinc apparatus (SCU) is required if a 
larse spill occurs.
DISPOSAL IWroWTION

Spill, lieak or Release;
Ventilate area. Do not flush into sewers. Dike spill. Collect on ahsorWit 
material and transfer to steel dnns for recovery or disposal. Complv with 
federal, state and local reculations on reporcina releases.
Waste Disposal: Comply with federal, state and local reaulations. RMiin\'e to a
permitted'waste disposal facility. EPA Hazardous Waste Nos. F001 and K002 may 
apply to vMsce materials.
SHIPPING INFORMATION

tbrnestie - Ocher Than Air (DCTT)

Proper Stippina Nase 

International Water or Air (IMP/ICAO) 
Proper Shippina Noe 

Other Information 

Shippina Containers 

Storaee Conditions

Not Regulated

Not Regulated

Druas. tank trucks, tank cars 

Clean, dry area. Do not heat

above 12S*F.
Dace Revised; 10/85
Person responsible; T. D. Anaatrang. CfcP Dept., Freon* Products Lab.

Chesawc Run. Bldg. 711. Uiliaingcon. DE 19898 
(302) P99-38A7 or (302) 999-4338.

F.-7780A-1 F2.4

fdnilp
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LOCATION OF EMERGENCY AND SAFETY EQUIPMENT



ATTACHMENT G-3
CONCRETE

SECURIT f DOORCONC.

LOADING:ONCRETE 
DOCK 4

TRANSFER 
— FACILITY
12’ DIAMETER

CONC.
RAMP

PRODUCT
container
STORAGE

AREA

HAZARDOUS
WASTE

CONTAINER
STORAGE

AREA

CONCRETE
RAMP

CONCRETE

GRAVEL AREA

DRUM FILLING 
STATION

OVERHEAD DOOR

CONCRETE LOADING/ 
UNLOADING AREA

CONC.
RAMP

^FINAL DETAILS OF LOADING/ 
UNLOADING AREA SHOWN ON 
PLAN IN SECTION D.CONCRETE

ABSORBENT UATCRIAL

first-aid kit
SCBA

AM
RECLAMATIOI 

ROOM /

EYE WASH STATION

OFFICE R\
^SECURITY I
V)OOR '

SCBA SELF contained 
BREATHING APPARATUS

DRAIN RESPIRATOR
HAZARDOUS _ 

WASTE
STORAGE □ 16B 

lOA lOB

FIRE EXTINGUISHER

MAIN ELECTRIC 
DISCONNECT

f BOILER 
\ ROOM

TELEPHONE (P.A.)OVERHEAD
DOOR ■SECURITY

DOORS
cocaES
BOOTS

12’ SQUARE 
6’ DEEP SUMP LOCATION OF EMERGENCY 

AND SAFETY EQUIPMENT 
Detrex Corporation 

Eaton Avenue Facility, Detroit

CONC.

CRA (REVISED 09/03/91)

2471-04/06/91-1-0 rP-041
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EXCAVATION ROUTES



ATTACHMENT G-4
CONCRETE

SECURITr DOORCONC.

LOADING
■^GATE

TRANSFER 
— FACILITY
12“ diameter
6" DEEP C.B.

CONCRETE 
I DOCK .

CONC.
RAMP r^OVERHEAD 

I _ DOOR_____

PRODUCT
CONTAINER
STORAGE

AREA

HAZARDOUS
WASTE

CONTAINER
STORAGE

AREA

CONCRETE
RAMP

EVACUATION ROUTES
CONCRETE

GRAVEL AREA

DRUM FILLING 
STATION

OVERHEAD DOOR

CONCRETE LOADING/ 
UNLOADING AREA

CONC.
RAMP

•final details of loading/
UNLOADING AREA SHOWN ON 
PLAN IN SECTION D.

CONCRETE

LEGEND
PROPERTY BOUNDARY
EASEMENT BOUNDARY
RAILROADRECLAMATION

ROOM
FENCE

SECURITY
POOR EVACUATION ROUTESHAZARDOUS _ 

WASTE U’oA 
STORAGE D16B 

V- TANKS
MEETING AREA

CONCRETE
BOILER
■ROOM

OVERHEAD
DOOR SECURITY

DOORS

12” SQUARE 
6“ DEEP SUMP

EVACUATION ROUTES 
Detrex Corporation 

Eaton Avenue Facility, Detroit

CONC.

CRA (REVISED 09/03/91)
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Closure Plan
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SECnONI

CLOSURE AND POST-CLOSURE PLAN

The Eaton Avenue Facility specializes in the sale of 
halogenated solvent and the recovery (recycling) of spent solvents from 
sludges generated in degreasing operations. The facility operates under EPA 
Identification Number MID091605972. The Standard Industrial Classification 
(SIC) Codes for the facility are 2869 and 5161.

The hazardous waste management operations include 
container storage and tank storage. Wastes are received in container or bulk 
shipments. The wastes are processed through the recovery (recycling) system 
which primarily consist of distillation followed by drying. The recovered 
solvent product is drummed or stored in product tanks for re-sale and the 
still bottoms remaining after distillation are transferred to a 5,000 gallon 
generator accumulation tank. The still bottoms are accumulated for less than 
90 days prior to shipment off site to a permitted facility.

All waste accepted at the facility and the waste bottoms 
remaining after the recovery (recycling) operation are classified as FOOl or 
F002 hazardous wastes under 40 CFR Part 261, Detrex also recognizes the 
wastes as containing D-series compounds under the TCLP.

This section identifies operational activities which are 
necessary to completely close the hazardous waste container and tank storage 
areas and related equipment at the end of their intended operating lives. A 
post-closure plan is not required because this is not a disposal facility and all 
wastes are being removed at closure.

The closure plan and financial requirements are 
submitted pursuant to Michigan Act 64 Rule 299.9613 which incorporates 40 
CFR §Part 264, Subpart G, by reference. The applicable section(s) of the Federal 
Regulations is referenced as appropriate.

Detrex Corporation will maintain an on-site copy of the 
approved closure plan, and all revisions to the plan, until the certification of 
closure completeness has been submitted and accepted by MDNR- Detrex will 
notify the Director at least 45 days prior to the date Detrex expects to begin 
final closure at the Eaton Avenue facility.



Date; 09/03/91 
Revision; 91-2 
Page; 1-5

Upon completion of closure activities, Detrex Corporation 
will submit a certification to the MDNR Director verified by both Detrex 
Corporation and an independent registered professional engineer that the 
facility has been dosed in accordance with the specifications in the approved 
closure plan. The closure document will be certified in accordance with 
40 CFR § 270.11(d) and indude, at minimum, the following.

1. Manifests (or some type of manifest/waste removal summary) of 
where and how much waste was shipped.

2. Certification statement by the owner/operator AND an independent 
registered engineer. All independent registered professional engineer 
certificates will have an original stamp on at least one copy.

3. Summary of decontamination procedures (pressure wash, steam clean, 
etc.) and how waste water was disposed.

4. Summary analysis (include time table, soil and groundwater results, 
weather conditions, runoff controls, equipment decontamination, etc.).

5. Results of all tests used to determine dean dosure (chart, tables, lab 
sheets).

6. Statistical comparisons on sampling results compared to background.

7. Sampling and analysis procedures (specify references).

8. Final depth and elevations of excavations of wastes and soils.

9. Properly labelled and easily identified sampling grid stations (map); 
induding background stations.

10. Groundwater data (and statistical evaluation) used to determine if 
groundwater degradation has occurred.

11. Summary of final restoration of excavated area, information on fill 
material used and/or future land use outline. If dean dosure cannot 
be achieved (e.g. contaminated soils to water table and groundwater 
results show contamination) this summary item should be used to 
address the post closure program and/or corrective action.

12. A copy of the approved closure plan and letter of closure approval.
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I-l CLOSURE PLAN [40 CFR §270.14(b)(13), §264.112]

I-la Closure Performance Standard [40 CFR §264.111]

This closure plan is designed to ensure that the facility 
will be closed in a manner that:

1) Minimizes the need for further maintenance; and

2) Controls, minimizes, or eliminates, to the extent necessary to protect 
human health and the environment, post-closure escape of hazardous 
waste, or hazardous constituents to the grotmd or surface waters or to 
the atmosphere.

The following sections present, in detail, efforts which 
will be made to satisfy the closure performance standard.

l"lb Partial Closure and Final Closure Activities 
[40CFR§264.112(a)(l)l

At such times in the operating life of the facility that 
equipment may be updated, replaced or different operations may commence, 
partial closure of the facility in the form of most likely tank closure may take 
place. Closure procedures for partial closure would be essentially identical to 
those stipulated in this Qosure Plan for final closure, as appropriate to the 
unit scheduled for partial closure. Waste inventory present at time of partial 
closure and/or waste generated during closure (i.e. decontamination fluids) 
would be managed in accordance with remaining facility operations. The 
waste would be processed through the solvent recovery unit or transported 
off-site to a permitted facility imder the fuels blending program.

I-lc Maximum Waste Inventory [40 CFR §264.112(a)(2)]

The maximum hazardous waste inventory expected to be 
in storage at any given time is 13,750 gallons. This includes 8,250 gallons of 
container capacity and 5,500 gallons of tank capacity.

Table I-l lists the various wastes handled at the facility, 
their EPA hazardous waste identification number, and their respective 
hazardous constituent/characteristic.
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TABLE M

UST OF HAZARDOUS WASTES

Hazardous
EPA Hazardous Constituent!

Hazardous Waste Waste Number Characteristic

1,1,1 Trichloroethane P001/F002 Toxic
Trichloroethylene F001/F002 Toxic
Perchloroethylene F001/F002 Toxic
Methylene Chloride FD01/F002 Toxic
Trichlorotrifluorethane FD01/F002 Toxic

Arsenic D004 Toxic
Barium D005 Toxic
Cadmium D006 Toxic
Chromium D007 Toxic
Lead £XX)8 Toxic
Mercury D009 Toxic
Seleiuum DOlO Toxic
Silver DOll Toxic
Benzene D018 Toxic
Carbon Tetrachloroide D019 Toxic
Chlorobenzene D021 Toxic
Chloroform D022 Toxic
1,4-Dichlorobenzene D027 Toxic
1,2-Dichloroethane D028 Toxic

1,1 -Dichloroethy lene D029 Toxic
2,4-Dinitrotoluene D030 Toxic

Hexachloroethane D034 Toxic

Methyl Ethyl Ketone D035 Toxic

Nitrobenzene D036. Toxic

Pyridine D038 Toxic

Tetrachloroethylene D039 Toxic

Trichloroethylene D040 Toxic

Vinyl Chloride D043 Toxic
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I-ld Inventory Removal and Disposal orDecontamination 
of Equipment [40 CFR §264.112(a)(3), §264.114]

At time of dosiire, assuming a third party is completing 
the closure, the maximum waste inventory will be transported to an off-site 
licensed hazardous waste management facility. The contents of the 
hazardoxis waste storage tanks would be transferred to a permitted hazardous 
waste tanker truck for transportation. Any material contained within the 
process unit at time of closure would be transferred to DOT-approved 
containers. The container inventory would be transferred utilizing a suitable 
drum pump and flexible hosing to a licensed hazardous waste tanker truck 
for transportation.

I-ld(l) apsure of Containers [40 CFR §264.178]

Following the removal of the container inventory, the 
container storage area and the entire secondary containment system will be 
swept. The sweepings will be placed in DOT-approved containers. The solid 

waste (i.e. sweepings) will be characterized as FOOi ar.d 7002 wastes, and
include the applicable D-series (TCLP) waste codes based on historical
operations and transported off site to a licensed hazardous waste
management facility. The area will be decontaminated by a floor
wash/scrubbing operation followed by a triple rinse steam cleaning. Wash
water generated will be collected, using pumps, sponges and/or absorbent
material and placed in DOT-approved containers . The material will be
characterized as FOOl and F002 wastes, and include the applicable D—series
(TCLP) waste codes based on the wastes stored at the facility. The
rinsate sampling analysis, discussed below, will be used to confirm elevated 1 evel s of
waste constituents. If no elevated levels above detection level are observed,
the material will be discharged in accordance with the Sites Detroit Water and
Sewage Department Wastewater Discharge permit. If detectable levels are
observed the waste will be transported off sire to a licensed hazardous waste
management facility. Attachment 1-3 delineates ail areas to be
decontaminated under closure.

It is estimated that approximately 300 gallons of waste 
wash water and one drum of solid waste will be generated during the 
decontamination process.

Decontamination will be verified by collecting a 
minimum of two samples of the rinsate (i.e. the initial rinsate and the final 
rinsate) and submitting the samples for analysis of the major constituents 
that were in storage. The parameters for which the rinsate/wash water 
will be analyzed are noted in Table 1-2. Table 1-2 lists the
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practical quantification limits (PQLs) for the organic 
parameters that will be analyzed using U.S. EPA SW-846 Method 
8240. The other organic and metals parameters listed in 
Table 1-2 will be analyzed for using U.S. EPA SW-846 methods 
approved for the respective parameters.

Subsequent cleaning operations (further steam cleaning or water
rinses) will be implemented as necessary until rinsate sampling and analysis
indicates non-detectable levels have beem reached.

It should be noted that severe staining on the concrete 
would also trigger more extensive cleaning. The rinsate samples will be 
collected in 3 x 40 mL glass vials and placed in coolers, packed with ice to 
approximately 4®C and shipped under chain-of-cusrody protocols to the 
preselected approved laboratory. One blind duplicate sample and one field 
blank sample will be collected for every ten rinsate samples collected as a 
check on laboratory and field QA/QC procedures. A trip blank will also be 
supplied by the laboratory and analyzed for the same parameters as the rinsate 
sample as a check on cross-contamination during shipment.

I-ld(2) Closure of Tanks [40 CFR §264.197]

Any tank sludges and tank scale existing in the storage tanks 
will be hand shovelled into DOT-approved contamers. Such wastes, 
based on Detrex's former utilization of the tank, will be classified as
rOOl and F002 wastes, and include the applicable D-series rTCL?) waste codes. 
The containers will be subsequently be transported off site to a permitted facility.

Following removal of any remaining sludges and tank 
scale fi’om the tank designated for closure, Detrex will decontaminate the 
interior and exterior of each tank. The decontamination protocol to be followed is 
summarized as follows:

a) Solvent rinse the interior and exterior of each tank with 
1,1,1-Trichloroethane, and allow to air dry for 15 minutes;

b) High pressure, steam clean the interior and exterior of each tank, repeat 
three times and allow to air dry; and

c) Visually inspect the interior and exterior of each tank for residuals. If 
residuals are visually evident, repeat steps (a) and/or (b) imtil each tank 
is dean. After the ^ai steam rinse, alloweachtank to air dry for
24 hours.

All piping and other equipment assodated with each 
hazardous waste tank will also be disassembled and decontaminated. The 
decontamination protocol will be the same as specified above for each tank.
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TABLE 1-2

PARAMETERS

PARAMETERS FOR ANALYSIS

Law
Water
(Ug/L)

Practical a
Ouantificatinn 1 imits h

Law
Soil/Sediment

(^ig/kg)

74-87-3 chloromethane 10 10
74-83-9 bromome thane 10 10
75-01-4 vinvl chloride 5 10
75-00-3 chloroethane 10 10
75-09-2 methylene chloride 5 5
67-64-1 acetone 100 100
75-15-0 carbon disulfide 1 5
75-35-4 1,1-dichloroethene 1 5
75-35-3 1,1-dichloroethane 1 5
540-59-0 1,2-dichIroethene (total) 1 5
67-66-3 chloroform 1 5
107-06-2 1,2-dichloroethane 1 5
78-93-3 2-butanone 100 100
71-55-6 1,1,1-trichloroethane 1
56-23-5 carbon tetrachloride 1
108-05-4 vinyl acetate 50 50
75-27-1 bromodichloromethane 1 •
78-87-5 1,2-dichIoropropane 1 5
75-25-2 bromofbrm 1 5
591-78-6 2-hexanone 50 50
108-10-1 4-methyl-2-pentanone 50 50
79-01-6 trichloroethene 1 5
71-13-2 benzene 1 5
79-00-5 1,1,2-trichioroethane 1 5
10061-01-15 cis-1 /5-dichloropropene 1
127-18-4 tetrachloroethene 1 5
79-34-5 1,1,2,2-tetrachloroethane 1 5
108-88-3 toluene 1 3
108-90-7 chlorobenzene 1 5
100-41-4 ethylbenzene 1 5
100-42-5 styrene 1 5
1330-20-7 xylenes (total) 1 5
124-48-1 dibromochloromethane 1

“

10061-02-6 trans-1,3 dichloropropene 1 5
110-75-8 2-chloroethyi vinyl ether 10 10

ortho-dichlorobenzene 0.5 500
trichlorotrifluorethane 5.0 50

Notes:

trichloro fluoromethane 50

a Specific PQLs are highly matrix dependent. The PQLs listed herein are provided for guidance and
may not always be achievable.

b PQLs listed for soil/sediment are based on wet weight. Normally data is reported on a dry weight 
basis; therefore, PQLs will be higher, based on the % moisture in each sample.
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TABLE 1-2 (Continued)

PARAMETERS FOR ANALYSIS

PARAMETERS
2,4-Dinitrotoluene
Hexachloroethane
Methyl Ethyl Ketone
Nitrobenzene
Pyridine
Arsenic
Barium
Cadmiurn
Chromium
Lead
Mercury
Selenium
Silver
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Following decontamination, the hazardous waste storage 
tank and all piping and other equipment associated with the tanks will be 
considered non-hazardous. Therefore, the handling of the tanks and all 
piping and other equipment after decontamination is not included under the 
closure cost estimate or closure schedule.

Tank decontamination will be conducted within the 
secondary containment area. The solvent rinse and wash water resulting 
from steam cleaning the interior of the tank will be collected directly from the 
tank into 5-gallon pails or equivalent. Decontamination of the secondary area 
will be scheduled to occur subsequent to the tank decontamination.
Therefore, any decontamination fluids or steam mist which contacts the base 
of the secondary containment area during tank cleaning will be addressed 
during decontamination of the secondary containment area.

All solvent rinses and wash water generated will be 
transferred into DOT-approved containers for ultimate 
transportation off-site to a permitted facility. All wastes, 
based on Detrex's previous recycling operation, will be 
classified as FOOl and F002 wastes, and include the 
applicable D-series (TCLP) waste codes unless sampling 
conducted as verification of cleanup reveals that no levels 
above each respective detection level exist, in which case 
the wastes will be managed as non-hazardous wastes.

I-ld(3) Closure of Loading/Unloading Area

The entire outdoor concrete loading/unloading area will 
be swept and subsequently cleaned according to the protocols described above 
for the container storage area and associated secondary containment system.

Soil sampling will be conducted as part of the closure. 
Boreholes will be drilled through the concrete at the 
location of the sump in the loading/unloading area, and at 
locations where any significant cracks or staining are 
observed. Soil samples will be collected using hollow stem 
augers. At each sampling location, the borehole will be 
advanced through the fill material, the native sand, and 
completed in the top of the clay. Split-spoon samples, for 
chemical analysis, will be collected at each borehole 
location. Samples will be collected at one foot intervals, 
with the last sample at each location being collected from 
the top of the clay unit. Following sampling completion, 
each borehole will be backfilled with the drill cuttings to 
the ground surface.
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The soil samples will be analyzed for the parameters 
identified in Table 1-2using U.S EPA SW-846 methods approved 
for the respective parameters.

All protocols for soil sample selection, handling, and 
equipment cleaning are presented in Attachment 1-4 of the 
closure plan. Deconteuoination of the augers, cutting bits, 
and other drilling equipment, and all sampling equipment will 
be conducted in an area constructed and designed to collect 
the decontamination solutions and prevent run-off and run-on. 
The decontamination solutions will be containerized, analyzed 
for the parameters identified in Table 1-2, properly 
characterized, and subsequently managed in accordance with 
all federal and state regulations.

The analytical results of the sampling will be forwarded to 
the Michigan Department of Nattiral Resources (MDNR), and a 
plan of remediation developed if any detectable levels of the 
parameters identified in Table 1-2 are observed. The plan 
will be reviewed and approved by the MDNR prior to being 
implemented.

Me Schedule of Closure [40 CFR §264.112(a)(4)]

Within 90 days after receipt of the final volume of 
hazardous wastes, and at the direction of Detrex Corporation, fined closure 
activities will be initiated and completed within 180 days of this occurrence. 
The Director will be notified by Detrex days before beginning final closure.

A proposed closure schedule is presented as 
Attachment 1-2. Final closure will be certified by both Detrex Corporation and 
an independent professional engineer.

I-lf Extensions for Closure Time [40 CFR §264.113(a) and (b)]

Detrex Corporation does not anticipate requiring an 
extension for closure time for facility.



FINANCIAL ASSURANCE MECHANISM FOR CLOSURE 
[40 CFR §270.14(b)(15) and 264.143]
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surety bond.
Financial assurance for closure costs is provided by a

1-5 LIABILITY INSURANCE [40 CFR §270.14(b)(17) and 264.147]

I-5a Sudden Accidental Occurrences [40 CFR §264.147(a)]

Financial assurance for sudden accidental insurance is 
provided by a demonstration that Detrex Corporation meets the financial test.
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1-6 STATR ASSUMPTION OF RESPONSIBILITY [40 CFR §270.14(b)(18)]

Detrex Corporation does not intend to request State 
assumption of the legal or financial responsibilities for the Eaton Avenue 
facility.
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UST OF PROCESS EQUIPMENT

I.D. No. Equipment Name Description

1.

2.

3.

Generator

Air Compressor 

20/XX) gal. Product Tank

Clayton Model E-lOO Steam Generator. Unit 
bums natural gas to produce steam at the rate of 
3450 lbs./hr. at 100 psig.

20/XX) gallon carbon steel storage tank 
for storage of 1,1/1 Trichloroethane.

4.

5.

6.

13.

14.

15.

10,000 gal. Product Tank

4,500 gal. Product Tank

4,500 gal. Product Tank

10 A/B 2 - 600 gal. Receiver Tanks

2,300 gal. Hazardous Waste tank 
storage tank

350 gal. Detrex Still

350 gal. Eletrex Still

DCI Still

16 A/B Drying Columns

10,000 gallon carbon steel storage tank 
for storage of Trichloroethylene

4,500 gallon carbon steel storage tank for 
storage of Perchloroethylene.

4,500 gallon carbon steel storage tank 
for storage of Trichloroethylene

Used for receiving product from Detrex stills. 
(Operated at atm. pressure).

2/3(X) gallon carbon steel storage tank used for 
storage of FOOl or F002 material prior to 
processing

Detrex Model 5-350. Used for recovering 
chlorinated solvents from spent solvents from 
degreasing operations (FOOl material) via 
distillation. This imit can process 
approximately 2,000 gallons/day.

Detrex Model S-600. Used for recovering 
chlorinated solvents from spent solvents from 
degreasing operations (FOOl material) via 
distillation. This imit can process 
approximately 2,000 gallons/day.

DCI Model Dyna-1-100 Solvent Recovery Still. 
Used to recover chlorinated solvents from still 
bottoms from recovery of same (F002 material) 
via live steam injection. This unit can process 
approximately 100 gallons per hour.

Detrex Dual Column Drier. Used to remove 
water from recovered product (solvent) via 
adsorption.
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UST OF PROCESS EQUIPMENT

IJ). No. Equipment Name Description

20.

21.

22.

24.

25.

26

27.

5,000 gal. Still Bottom Tank

2,500 gal. Holding Tank

4,500 gal. 1,1,1 Trichloroethane

4,500 gal. Hazardous Waste Storage 
Tank

DCI Still

28.

3/XX) gal. Holding Tank

SVRM - Caitx)n Absorption Unit 

Drum Filling Station

Product Blending Vessel

5/XX) gallon carbon steel storage tank. Used for 
temporary accumulation of still bottoms from 
recovery of chlorinated solvents (F002 
material).

2.500 gallon 316 stainless steel storage tank 
used for storage of reclaimed solvent.

4.500 gallon carbon steel storage tank for 
storage of 1,1,1 Trichloroethane.

4,500 gallon carbon steel storage tank used for 
temporary storage of FOOl or F002 rruiterial 
prior to being processed by Detrex stills.

DCI Model Dyna-1-500 Solvent Recovery Still. 
Used to recover chlorinated solvents from still 
bottoms from recovery of same (F002 material) 
via live steam injection. This imit can process 
approximately 500 gallons per hour.

3,000 gallon 316 stainless steel storage tank 
used for storage of reclaimed solvent.

Product Drumming Station. Used for filling 
55-gallon drums with product. Unit can fill 
approximately 30 drums per hour and is 
operated as necessary.

550 gallon carbon steel vessel utilized for 
product blending.



DURATION f DAYS)ACTIVITY
80 90 100 no 120 130 140 150 160 170 180

1. Receipt of final volume of 
hazardous waste

2. Off-Site disposal of 
final waste inventory 
(containers and tanks)

3. Decontamination and 
dismantlement of tanks 
and asociated process lines

4. Decontamination of 
secondary containment 
system, includinq the 
unloadinq/loadinq area

5. Containerization and off-site 
disposal of sweepings 
and wash waters. Soil 
sampling and analysis.

6. Completion of closure and 
certification submittal 
to MDNR Director

ACTIVITY DURATION 
4: EVENT
# INSPECTION/SAMPLING EVENT

Attachment 1-2 

PROPOSED CLOSURE SCHEDULE 

Detrex Corporation, Eaton Avenue Facility
2471 24/06/91-BMc-1
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SAMPLING AND ANALYSIS PLAN
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^,3.0 g AMPI E COLLECTION AND ANALYSTS PROTOCOLS

A.3.1 GENERAL SAMPLING PROTOCOLS

The following protocols will be employed during all 

sampling throughout this program:

1. Prior to drilling the initial and all subsequent locations, the drilling rig 

and all drilling equipment will be cleaned according to the protocol 

established in Section A.4.O.

All sampling instriiments and equipment used in collecting samples 

for chemical analysis will be cleaned in accordance with the protocol 

presented in Section A.4.0 prior to sampling at each location.

3. A new pair of disposable latex gloves will be used at each location to be 

sampled for chemical analyses. Additional glove changes will be 

xmdertaken as conditions wairrant.

Additional protocols specific to each sampling method are 

presented in the following sections.
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A.3.2 SUBSURFACE SOIL SAMPLING

Subsurface soil sampling will be conducted according to 

the following protocols:

1. Split-spoon soil samples collected for chemical analysis will be obtained

and prepared in the following manner;

a) The split-spoon sampler will be removed to a sample preservation 

station and opened.

b) Using a clean cutting tool (stainless steel knife) a thin section will be 

removed from the top and bottom of the core and discarded, as 

shown on Figure A.l.

c) The remaining core will be cut in half longitudinally. From the 

center of the core a continuous soil sample will be taken using a 

clean spatula.

Sample containers wiD be prepared using washing procedures that 

meet or exceed the requirements of the specified methods. Sample 

containers will be shipped to the site in sealed containers from a single 

lot of prepared jars.

A blind, duplicate sample will be collected.



TYPICAL SOIL CORE

PORTION OF SAMPLE FOR CHEMICAL ANALYSIS

-CONTACT WITH UNSTERIUZED MATERIALS IS 
NOT ACCEPTABLE

-CONTAINER; PRECLEANSED 100ml. AMBER GLASS

-GASKET - TEFLON

-STORAGE - REFRIGERATED (4*C)

-SHIPPING - ON ICE BY COURIER TO DESIGNATED LAB

CRA

figure A.1
SOIL SAMPLE SELECTION DETAIL 

Detrex Corporation 
Eaton Avenue Facility, Detroit

2471-30/07/91-10-0 (D-03)



A.3.4 SA2viPLE LABELING AND CONTROL

Sample labeling and control will be consistent with 

MDNR and USEPA requirements and procedures. These procedures are 

discussed below.
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ABLE A.1

FIELD QUALITY CONTROL PROCEDURES

Matrices Trip Blank Field Blank/Rinsate Blind Duplicate

Soil

Matrix Spike/ 
Matrix Spike Duplicates (1)

Note:

(1) Additional sample (three times the designated value) will be collected for matrix spiking purposes.

^ 1^



A.3.4.2 Sample Shipment

All samples will be placed in coolers and iced to 4“C (±2®C) 

after collection and labeling. The groundwater and soil samples will be placed 

in separate coolers. All samples will be delivered to the laboratory within 

24 hours of sample collection.

Samples will be transported directly to the analytical 

laboratory by Detrex or the sampling team.

Table A.2 presents a summary of sample collection, 

preservation and shipping requirements established for both water and soil 

matrices.

A.3.4.3 Chain-of-Custodv-Records

Chain-of-custody records will be used to track all 

samples from the time of sampling to the arrival of samples at the laboratory.
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ABLE A.2

SAMPLE COLLECTION, PRESERVATION AND SHIPPING PROTOCOL SUMMARY

MaMx Parameter Bottles/Jars Preservatives
Holding 
Time (1) Shipping Packaging

S<]il TCL VOCs - 250 ml glass jar 
with teflon lid

- iced to 4»C (± 2‘>C) -14 days - personal - Cooler, Cushioning
delivery (i.e. bubble pack, foam)

Notes:

(1) Sample holding time will be calculated from the time of sample collection.



V.4.0 EQUIPMENT CLEANING PROTOCOLS

Prior to mobilization, the drilling rig and all associated 

eqizipment will be thoroughly cleaned to remove oil, grease, mud and other 

foreign matter. In addition, before initiating drilling at each location, the 

augers, cutting bits, samplers, drill steel and associated equipment will be 

thoroughly cleaned, at a Decon area established on-Site, to prevent potential 

cross-contamination from the previous drilling location. Rinse water from 

drill rig cleaning will be discharged to surface away from the borehole 

locations. The equipment will be inspected after

cleaning and prior to initiation of drilling. Cleaning will be accomplished by 

flushing and wiping the components to remove all visible sediments 

followed by a thorough high pressure steam wash and rinsing. Special 

attention will be given to the threaded sections of the drill rods.

All equipment used for the collection of samples for 

chemical analysis including bailers, pumps and trowels or split-spoons will be 

cleaned between each sampling location/interval according to the following 

protocol:

- rinse with deionized water;

- rinse with isopropanol;

- rinse with deionized water; and

- allow to air dry.

A-14



The bottom three feet of the water level measuring 

equipment will be cleaned prior to use in each well with an isopropanol and 

deionized water rinse.

Rinse water from sample collection equipment 

decontamination will be containerized and characterized for eventual 

disposal in accordance with all federal and State regulations.

Equipment will be protected from all forms of solvent 

contact between final rinse and initial use.

A-15
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1-3 CLOSURE COST ESTIMATE [40 CFR 6270.13(b)(15). 264.1421

The closure cost information is presented in accordance 
with proper requirements. The estimate assumes complete third party costs. 
The total closure cost for the closure of the Detrex Corporation facility’s 
hazardous waste storage area is estimated at $89,370 (1991 dollars).
Attachment 1-4 provides a closure cost estimate. Activities include removal 
of waste inventory, decontamination and closure certification.

The cost estimate assumptions made are;

1) All hazardous waste will be transported off site to a permitted facility in 
accordance with all State and Federal regulations.

2) Labor costs are presented at $29.00 per hour to account for labor costs 
and $34.00 per hour for supervisors. All labor rates reflect commercial 
rates and include fringe benefits, payroll burden and taxes.

3) Total costs include a 10% contingency for administrative and 25% 
contingency for miscellaneous operating costs.

This closure cost estimate will be maintained at this 
facility. It will be revised whenever a change in the closure plan affects the 
cost of closure. It will be adjusted as required by pertinent regulations.
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CLOSURE COST ESTIMATE (1991 $)
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Revision: 91-3 
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Item Activity

6. Closure Certification

Estimated
Cost

outside consultant to review final 
closure plan and certify closure $ 5JQ00

disbursements including office expenses 
and travel expenses 1,000

Subtotal 6 $ 6,000

Subtotald to 6) $ 66,198

Administration (10%) $ 6,620

Contingency (25%) S 16^50

Total $ 89368
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CLOSURE COST ESTIMATE (1991 $)

Date: 09/09/91 
Revision: 91-3 
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Item Activity

1. Removal and Off-Site Disposal 
of Final Waste Inventory 
a) transfer tank and ^um inventory 

to bulk hazardous waste transport 
vehicles.
- labor: 4 man days ® $232/day
- supervision: 2 man days ® $272/day
- protective safety equipment ® $100/man day

Estimated
Cost

$ 928
544 
600

Subtotal 1 $ 2,072

Transportation and Disposal of Waste 
Inventory at Permitted Off-Site Facility
a) transportation 3 loads ® $2,200/load
b) disposal 13,750 gallons ® $2.60/gallon

$ 6,600 
35,750

Subtotal 2 $ 42350

3. Drum Handling
a) rinse 150 drums and containerize rinsate 

> labor: 4 man days ® $232/day
- supfflvision: 2 man days @ $272/day
- protective safety equipment @ $100/man day
- transport and dispose 4 dnims @ $400/drum

$ 928
544 
600 

1300

Subtotal 3 $ 3372
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CLOSURE COST ESTIMATE (1991 $)
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Item Activity

4. Tank and Process Line 
Decontamination
a) remove and drum tank sludge/scale

- labor. 1 man day @ $232/man day
- supervision: 1/2 man day ® $272/man day
- protective safety equipment @ $100/man day
- transport and dispose 3 drums @ $400/dnim

b) decontamination tank and process lines
- labor 2 man days ® $232/man days 

supervision 1 man day @ $272/man day
- equipment @ $400/day
- protective safety equipment & $100/man day 

transport and dispose 4 drums ® $400

Estimated 
Cost .

$ 232
136 
150

i;ioo

464
272
400
300

1,600

Subtotal 4 $ 4,754

5, Sweep and dean secondary containment area 
(induding loading/tmloading area)
- labor: 8 man days @ $232/man day
- supervision: 2 man days @ $272/man day
- equipment: ® $400/day
- rinsate sampling and analysis ® $350/sample
- transport and dispose 6 drums ® $400/drum

$ 1,856 
544 
800 

1,750 
2,400

Subtotal 5 $ 7,350
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Facility Drawings, and Engineering Plans and Specifications
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LEOAL DESCRIPTION

LOTS 76 AND 17 or -HILL W\W Bai DEVaOflENT SUBDIVISIWI, H!*C TFE k, i/2 Of T>€
S. E. 1/4 OF Th€ N. ■. 1/4 OF SEC. 20,-T, 1 S., R. 11 t., CITY Cf DETROIT, ^Y7£ CaivTY, 
UlOllGAN, ACCORDING TO THt PLAT THEREOf REC0R06D IN TMt OFF I C€ OF TMS ReWSTIR Cf
DecM FOR «AVNe Coontt, Ui chi gam in it an 60 or Plat* cm Page 62; ",

SuInIEct hokvfr to a pcruanent cascuemt hcactcfore grahtcd to the Pcnniylvania, 
pHie AND Detroit Railroab over a tTRip or land on the I4*lt gicc or said lots fcr an ..
jr.CUSTR|AL RAILROAD TRACK AS PER DEED RCCWEED IN L.2298 OF DEEDS ON P. 176-17B t(S\, '

• - .
ReICRVIMO TO THE SELLER*, THEIR HEIR* AND ASStCRS, AH CASEMENT OVER AND ACROSS 

THE M.I.'ly and N'lt rear portion* or *aid lot* 16 & 17 OE«criscd as all that portion 
OF SAID LOTS LTIKO N'LY AhD N.V.LT OF A LIAE CXTENDino ACROSS SAID LOTS THAT tS 6^
TEST S'LV OF THE CENTER OF THE RAILROAD SIDING AS PRESENTLY INSTALLED AND IN USE 
CCNNECTlNfl WITH THE TRACK Of THE PENNSYLVANIA, QhIC AND DeTAJIT RaILROAO CPMRANr?
THE SAID EACCMENT TO COYER THE RIGHT TO USE THE SAME FOR PRIVATE RAILROAD SIDING AND 
railroad SERvict* OVER lAAif TO THE SAID Pennsylvania, Ohio and Detroit Railroai,

'■'tlOlllTLY 9ITH ALL OTHER 0*MCR* Of LOTS 16, 19, 20, 2l, 22, 2j AND 24 OF HiLL UNICN 
Belt OcveLonACNT Susoivisioh aforesaid, so that railroad service uay sc had by all '
OTHER OWNERS ALONG THE LENGTH OF THE tIDIHC AS NOW INSTALLED AND IN USE.

2£Z«

toe POL&
_0yspns4c 3 &o-ii-s

AfiOVE DESCRIPTION It FROM OECD TO DETROIT RCX PRODUCTS COMPANY DATED
30, T94T, RECORDED Janoary «, 1942 »« L<ber 5902, deeds, page 226.
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Drawing 7-3
ATTACHMENT D-1
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(REVISED 09/03/91)

FACILITY PLAN 
Detrex Corporation 

Eaton Avenue Facility, Detroit
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Date: 09/03/91 
Revision: 91-2

UST OF PROCESS EQUIPMENT

LD. No.

1.

2.

3.

Equipment Name 

Generator

Air Compressor 

20,000 gal. Product Tank

Description

Clayton Model E-lOO Steam Generator. Unit 
bums natural gas to produce steam at the rate of 
3450 lbs./hr. at 100 psig.

20,000 gallon carbon steel storage tank 
for storage of 1,1,1 Trichloroethane.

4.

5.

6.

lOA/B

12.

13.

10,000 gal. Product Tank

4,500 gal. Product Tank

4,500 gal. Product Tank

2 - 600 gal. Receiver Tanks

2300 gal. Hazardous Waste tank 
storage tank

350 gal. Detrex Still

350 gal. Detrex Still

DCI Still

16A/B Drying Columns

10,000 gallon carbon steel storage tank 
for storage of Trichloroethylene

4,500 gaUon carbon steel storage tank for 
storage of Perchloroethylene.

4J500 gallon carbon steel storage tank 
for storage of Trichloroethylene

Used for receiving product from Detrex stills. 
(Op>erated at atm. pressure).

2300 gallon carbon steel storage tank used for 
storage of FOOl or F002 material prior to 
processing

Detrex Model S-350. Used for recovering 
chlormated solvents from spent solvents from 
degreasing operations (FOOl material) via 
distillation. This unit can process 
approxinnately 2,000 gallons/day.

Detrex Model S-600. Used for recovering 
chlorinated solvents from spent solvents from 
degreasing operations (FOOl material) via 
distillation. This unit can process 
approximately 2,000 gallons/day.

DCI Model Dyna-1-100 Solvent Recovery Still. 
Used to recover chlorinated solvents from still 
bottoms from recovery of same (F002 material) 
via live steam injection. This imit can process 
approximately 100 gallons per hour.

Detrex Dual Column Drier. Used to remove 
water from recovered product (solvent) via 
adsorption.



Date: 09/03/91 
Revision: 91-2

usr OF PROCESS EQUIPMENT

IJ?. No. Equipment Name Description

20.

21.

22.

25.

26

27.

5,000 gal. StiU Bottom Tank

2,500 gal. Holding Tank

4,500 gal. 1,1,1 Trichloroethane

4,500 gal. Hazardous Waste Storage 
Tank

DCI Still

28.

3/XX) gal. Holding Tank

SVRM - Carbon Absorption Unit 

Drum Hlling Station

Product Blending Vessel

5/XX) gallon carbon steel storage tank. Used for 
temporary accumulation of still bottoms from 
recovery of chlorinated solvents (F002 
material).

2.500 gallon 316 stainless steel storage tank 
used for storage of reclaimed solvent.

4.500 gallon carbon steel storage tank for 
storage of 1,1,1 Trichloroethane.

4,500 gallon carbon steel storage tardc used for 
temporary storage of HX)1 or F002 material 
prior to b^g processed by Detrex stills.

Da Model Dyiui-1-500 Solvent Recovery Still. 
Used to recover chlorinated solvents from still 
bottoms from recovery of same (F002 material) 
via live steam injection. This unit can process 
approximately 500 gallons p>er hour.

3,000 gallon 316 stairUess steel storage tank 
used for storage of reclaimed solvent.

Product Drurruning Station. Used for filling 
55-gallon drums with product. Unit can fill 
approximately 30 drums per hour and is 
operated as necessary.

550 gallon carbon steel vessel utilized for 
product blending.



Drawing 7-4
ATTACHMENT D-3

4x4‘ WOODEN PALLET- 
(x5)

2.5' MIN. AISLE

XXXX
XXXXX

XXXX
XXXX

XXXXX
STAGING

AREA

/777/

TYPICAL DRUM STACK PROFILE
(T=5')

NOTES:

DRUMS STORED IN VERTICAL POSITION 
DRUMS ARE PLACED UP TO 2 LAYERS 
HIGH IF NECESSARY 
LOWER ROW OF DRUMS TO BE PLACED 
ON 4'x4' WOODEN PALLETS 
A MINIMUM AISLE SPACE OF 2.5* 
BETWEEN ROWS IS TO BE MAINTAINED 
AT ALL TIMES

OTHER DOT APPROVED CONTAINERS 
TYPICALLY STORED HERE

PRODUCT BLENDING VESSEL

MAXIMUM OF 2 DRUMS HIGH

CRA (REVISED 09/03/91)

TYPICAL CONTAINER ARRANGEMENT
Detrex Corporation 

Eaton Avenue Facility, Detroit



)

Drawing 7-5

}

COUPI INR nDFTAII

©Q©©©©©(§)®

CIO" X - 
BOX X

GT. SnCLU

HEAD TO SHELL DETAIL

IT£M SIZE RATING TYPE NOTE remarks

A 24- STD. MANWAY SEE MANWAY DETAIL
B 4- — 1/2 CLP. SEE CLP. DCTAIL

C1^-C2 r _ 1/2 CLP. SEE CLP. DETAIL
01.D2
03.04 r _ 1/2 CLP. SEE CLP. detail

SIGHT GLASS CONNECTIONS
zrlsr
F7 1* — 1/2 CLP. SEE CLP. detail

siGfll Gwr---------
CONFCTIONS

fW. WM««.

MANWAY DFTAM 

©■.J# CHANNEL 
" SQUARE

•TfcTO) i«as •$
• nrJCTWl UTAWm 
••IM «• K-IW

NOTES:

t. MATERAL- H R. CARBON STEEL
2. DESIGN & operating PRESSURE- ATMOSPHERIC.
3. TANK TO BEAR MANUFACTURERS 

LABEL ONLY
4. ALL OPENINGS TO BE PROTECTED

FOR SHIPMENT.
5. INTERIOR: WIRE BRUSH Ic VACCUUM.
6. EXTERIOR: COMMERCIAL SANDBUST 

& APPLY ONE SHOP COAT RED 
OXIDE PRIMER

1— - - OCTRCX COaPORAflON

SrOft*CC IMM 1 221 1 1
M 1 tm 4.024 04C VIRT.1 ( 1 .8420eC



Drawing 7-6

y.in. w MW M

TTvT"
DETAIL "C"

ITEM RATING PROJ. IN QUANT. REMARKS NOTE

A 24 STD. U.L. MANWAY 1/4- 1 SEE SECTION A-A MANHOLE W/COIL
8 1 V2 STO. 

wr HAIF CPIG
1/4- 1 SEE SECTION A-A TEMP. PROBE

C1.C2AC3 r sTb. Wf.
HALF CPLG.

1/4- 1 EA. SEE DETAIL 'C"
01,D2,D3
if

r STO. wt.
MAI r rpi n

1/4- 1 EA. SEE detail -C SIGHT GLASS CONN

El «e E2 r STD. WT.
MAI r rpi n

1/4- 1 EA. SEE detail ’C" SIGHT GLASS CONN
F r STO. w.

HAI F rPI G 0- \ SEE SECTION A-A DRAIN W/PLUG

PLAN

NOTES
1. MATERAL: H.R.C.S.
2. TANK DESIGN & OPERATING PRESSURE: ATMOSPHERIC
3. TANK TO BE AIR TESTED W/ A SOAP-SUDS SOLUTION
4. COIL DESIGN & OPERATING PRESSURE: 150 P.S.I.G.
5. COIL HYDROSTATIC TEST PRESSURE: 225 P.S.I.G.
6. ALL OPENINGS TO BE PROTECTED FOR SHIPMENT
7. INTERIOR: WIRE BRUSH & VACUUM
8. EXTERIOR: COMMERCIAL SANDBLAST & APPLY ONE

SHOP COAT RED OXIDE PRIMER

i RCivme fitO’O. 
(SA>53>! SK5)

SECTION A-A

T UM
M HOUX a

iOanoMi^-it* M» M-S7*
■ •="=•—Li- ^coyoRAnow

1 w.
ITO'ACf lUU 1 12 HW8518C1 M 1 M 2X0 041. vt»T.



Drawing 7-7

4500 GAL. BULK/
CONTAINER

3000 GAL.600 GAL.TANK

DO STILL

INCOMING 
SHIPMENT 
(BULK / 
CONTAINER)

Oa STILL

2300 GAL. DRYING
COLUMN

BULK/
CONTAINER

2500 GAL.600 GAL. 
TANK

F001/F002
WASTE

5000 GAL GENERATOR 
ACCUMULATION TANK

VALVE

PUMP

HAZARDOUS WASTE STREAM

NOTES :
DCI STILL - AUTOMATIC FEED
DETREX STILL - MANUAL FEED
TANK 22 IS OPERATED AS 3600 GAL. TANK
TANK 12 IS OPERATED AS 1900 GAL. TANK

PROCESS FLOW DIAGRAM 
Detrex Corporation 

Eaton Avenue Facility, D it(REVISED 09/03/91)
1-0 (P-19)2471-30/0



CERTIFICATION

I certify under penalty of law that, based upon my 
review of the below listed documents, that the information 
provided, and design is accurate as drawn and installed in 
the same manner.

I eun aware that there are significant penalties for 
submitting false information, including the possibility of 
fines and imprisonment for knowing violations.

Documents:

1. Warner, Cantrell & Padmos, Inc.
Drawing Name: Plan of Survey of Lots 16 & 17 
of Hill Union Belt Development Subdivision.

Drawing No.: (Job No.) 900408 Dated July 11, 
1985

Revision of: 3-20-92

2. Robert Davis, P.E.
Drawing Name: Loading Area Containment 

Structure

Drawing No.: Comm. No. 91-1183 Dated 8-15-91 

Revision No.: 1 Dated 3-23-92

3.

4.

Detrex Corporation
Drawing Name: Storage Tank #12

Drawing No.: HW8518C Dated 3-9-92 
Revision No.: No revisions

Detrex Corporation
Drawing Name: Storage Tank #22

Drawing No.: HM84206C Dated 3-9-92

Revision No.: No revisions



Certified by:

Signature: 
Name: 
Company:

I. H. Shamivfeh
Detrex Corporation 

Professional Engineer
Registration No. 

State:

Date:

J I 2ZZ
/V) /’ c. A /' -
03
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Acceptable Haste Types for Container and Tank Storage
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Revision: 91-2 
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ACCEPTABLE WASTE TYPES FOR CONTAINER AND TANK STORAGE

TABLE C-1

UST OF HAZARDOUS WASTES

£Pi4 Hazardous Hazardous EPA Physical
Hazardous Waste Waste Number Constituent/Characteristic Process Code State

1,1,1 Trichloroethane FOOl Toxic S01/S02 Liquid

Trichloroethylene FOOl Toxic S01/S02 Liquid

Perchloroethylene FOOl Toxic S01/S02 Liquid

Methylene chloride FOOl Toxic S01/S02 Liquid

Trichlorotrifluoroethane (Freon) FOOl Toxic S01/S02 Liquid

1,1,1 Trichloroethane F002 Toxic S01/S02 Semi-Liquid*

Trichloroethylene F002 Toxic S01/S02 Semi-Liquid*

Perchloroethylene F002 Toxic S01/S02 Semi-Liquid*

Methylene chloride F002 Toxic S01/S02 Semi-Liquid*

Trichlorotrifluoroethane (Freon) F002 Toxic S01/S02 Semi-Liquid*

(1) Detrex recognizes, based on process knowledge, that these wastes may also be classified as one of the following D-series compounds
based on Toxicity Characteristic Leaching Procedure: D004(Arsenic), D005(Barium), D006(Cadmium), D007 (Chromium), D008 (Lead), 
D009 (Mercury), DOlO (Selenium), DOll (Silver), D018 (Benzene), D019 (Carbon Tetrachloride), D021 (Chlorobenzene), D022 
(Chloroform), D027 (1,4-Dichlorobenzene), D028 (1,2-Dichloroethane), D029 (1,1-Dichloroethylene), D030 (2,4-DinitrotoIuene),
D034 (Hexachloroethane), D035 (Methyl Ethyl Ketone), D036 (Nitrobenzene), D038 (Pyridine), D039 (Tetrachloroethylene),
D040 (Trichloroethylene) and D043 (Vinyl Chloride).

* Note: Represents a waste stream that has been partially distilled at the customer's
degreasing operation facility.
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Preventive Procedures
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SECTION F

PROCEDURES TO PREVENT HAZARDS
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TABLE OF CONTENTS
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PROCEDURES TO PREVENT HAZARDS
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Revised by MDNR

SECTION F

PROCEDURES TO PREVENT HAZARDS

This section of die operating license application provides 
a description of the procedures implemented at the Detrex Corporation 
facility in Detroit, Michigan to prevent the possibility of a hazard from 
occurring.

This information is provided pursuant to Michigan Act 64 
Rule 299.9504(1)(c) which inco^rates 40 CFR 270.14(b) (8) by
reference. The applicable section(s) of the Federal Regulations (40 CFR) is 
referenced as appropriate.



Date; 09/03/91 
Revision: 91-2 
Page: F-11

PREVENTIVE PROCEDURES. STRUCTURES AND EQUIPMENT 
[40CTR§270.14(b)(8)]

F-4a Loading/Unloading Operations [40 CFR §270.14(b)(8)(i)]

Hazardous waste loading/unloading operations, 
associated with the container storage area, consists of internal forklift or hand 
drum truck movement of containers to the recycling room and the unloading 
of incoming containerized waste. Forklifts are equipped with a special drum 
handling attachment for transferring drummed waste.

The imloading of containerized hazardous wastes occurs 
at the middle overhead door on the east side of the building. The delivery 
truck backs up to the raised loading area. The containers are unloaded using a 
forklift with a drum handling attachment or hand drum trucks. The door of 
the loading area is diked with a concrete ramp to maintain secondary 
containment while allowing for easy movement of containers.

Bulk shipments of hazardous waste are p>eriodically 
received at the facility via tanker trucks. Trucks enter from Eaton Avenue 
and park on the concrete pad located at the east side of the facility next to the 
south overhead door. Bulk waste is pumped directly into hazardous waste 
storage tanks from the delivery tanker truck via a system of vacuum tubing 
with quick release couplings installed within the facility. All pumping is 
conducted under procedures designed to minimize the risk of a possible spill 
of the hazardous waste.

All unloading operations are conducted under the 
supervision of Detrex personnel and the area used for imloading is inspected 
at the conclusion of unloading operations to ensure no spillage has occurred. 
In addition, the transport vehicle is inspected to ensure cdl wastes have been 
removed and no spillage has occurred during transporting or material 
transfer.

F-4b Run-off Control [40 CFR §270.14(b)(8)(ii)]

The hcLzardous waste container and tank storage areas are 
located within an enclosed building. This prevents accumulation of run-on 
waters in the hazardous waste and tank storage areas. As presented in 
Section B of this operating license application, surface runoff is directed away 
from the building structure in all areas except along a portion of the east wall, 
A 12-inch square, 6-inch deep sump is located within the concrete



Date: 09/03/91 
Revision: 91-2 
Page: F-12

loading/iinloading area to provide runoff control. The accumulated runoff is 
tested in accordance with a Detroit Water and Sewerage Industrial 
Wastewater Discharge Permit. If the water meets the conditions of the 
permit, it is discharged into the municipal sanitary sewer system through a 
drain located in the Boiler Room. If the water fails to meet the permit 
requirements for direct discharge, it will be collected and containerized for 
off-site disposal in accordance with Federal, State and local regulations. A 
12-inch diameter, 6-inch deep catchbasin is located within the Transfer 
Facility, however this is independent of the TSD operation and no 
accumulated liquids are discharged to the ground.



Attachment lo
Tank spill overflow Prevention
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SECTION D

PROCESS INFORMATION
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D-2d Tank Operation [40 CFR §264.194]

With the recent redesignation of the two former process 
tanks as hazardous waste storage tanks, Detrex intends to operate the two 
tanks at less than their nominal capacity. The total tank storage design 
capacity of the Eaton Avenue facility is 5,500 gallons. The total nominal 
capacity of die two tanks is 6,800 gallons. Tank 12 will be operated at a storage 
capacity of 1,900 gallons and Tank 22 -will be operated at a storage capacity of 
3,600 gallons.

A permanent painted marking has been placed on each 
tank and on the sight glass which provides level control. By visually 
ensuring the level in either tank does not rise above the marked level, Detrex 
will ensure the design capacity is not exceeded. The sight glass is inspected 
daily, at minimum, as well as at any time that material is being charged into 
the tanks.
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Revised by MDNR

Air Monitoring Plan 
DETREX CORPORATION 

SOLVENTS FACILITY 
EATON AVE

DETROIT, MICHIGAN

Objective:
Michigan Department of Natxiral Resources, Waste 

Management Division under administrative rules of the 
Hazardous Waste Management Act (Act 64 of 1979) regulate the 
treatment, storage and disposal of hazardous waste in the 
state of Michigan.

Rule 504.1 (1)(f) of the administrative rules requires 
that licensed hazardous waste facilities have an air 
monitoring program which complies with the requirements of 
this standard.

The following Air Monitoring Plan was developed and 
implemented by DETREX to comply with this standard. The 
following plan outlines the procedures and pareuneters this 
plan will take.

Purpose:
DETREX Corporation operates a hazardous waste 

facility in Detroit, Michigan located in Wayne County. 
Currently this facility has filed an application to the 
Michigan Department of Natural Resources to receive a permit 
as required under Act 64 and Federal guidelines as listed in 
40 CFR 264.

As required under Act 64, DETREX has formulated this Air 
Monitoring Plan. The purpose of the Air Monitoring Plan is 
not only to comply with the standard, but to enable DETREX to 
assess air emissions from the facility in order to reduce 
emissions if any were found.

At the completion of nine months of sampling, if results 
are below the Wayne County Air Control Divisions minimum 
detection limits, then DETREX will submit a request to 
discontinue the Air Monitoring Plan. If analytical results 
show non-detectable results on contaminants, then DETREX will 
request that this contaminant be eliminated from the requires 
analytical plan.

At the completion of the one year (12 months) analysis 
DETREX will contact Wayne County Air Pollution Control 
Division and review the submitted plan and data. At that time 
discussion will take place to determine if continued or 
reduced monitoring should take place.



Parameters and Associated Limits;
DETREX will provide three sampling devices as approved 

by the Wayne County Department of Public Health Air Pollution 
Control Division Technical Services. Sampling pump units 
will be located in an enclosed vented stainless steel locked 
enclosure. A tygon tube will extend out of the enclosure from 
the pump to the sampling tube or device. Pump enclosures 
will be located approximately 3 meters (9.84 feet) above 
grade level, except for enclosure for Sampler #3. Sampler #3 
will be located on the eve of the cinder block building. The 
sampling probe will be set approximately 3.5 meters (11.5 
feet). All samplers will be set so that obstructions are not 
prohibiting air flow to the sampler. All trees, bushes, or 
other obstruction will be cut or trimmed so as to not limit 
the air flow to the sampler.

The pump will provide a 24 hour sample at 50-200 cc/m.

Number of Samplers:
DETREX will provide three (3) samplers positioned in the 

following location;
Sampler #1: North-East corner of Lot 17.
Sampler #2; South-East corner of Lot 17.
Sampler #3: South-West corner of Lot 16
(location on eve of 1-story cinder block 
building)

Attachment number #1 shows locations of samplers.

Sampling:
Frequency:

The Air Monitoring Program will start on 
January 1, 1992. The first sample will be implemented on 
January 6, 1992. The pumps will be set for a continuous 24 
hour run at 12:00 am on the 6th of January. The pumps will be 
turned off January 7, 1992 at 12:00 am. Samples will be taken 
every 6th day commencing from January 6, 1992, until June of 
1992. At that time beginning with the first scheduled sample 
of June and continuing until the first scheduled sample in 
September, samples will be taken every three (3) days.

The scheduled time for starting and stopping sampling 
will be at 12:00 am of the scheduled day.

Attachment #2 shows the actual days of sampling.



Parameter:
Wayne County Air Control Division has outlined 

the containments which they are requiring we test and monitor 
for. Below are the parameters and the minimtim detection 
limits.

CONTAMINANT DETECTION LIMIT

1,1,1 Trichloroethane 
Carbon Tetrachloride 
Methylene Chloride 
Tetrachloroethylene 
Trichloroethylene

1.0 ug/M^ 
0.25 ug/M^ 
1.0 ug/M^ 
0.1 ug/M^ 
0.1 ug/M^

Laboratory Analysis:
Air samples will be sent to an analytical 

laboratory capable of processing samples by methods approved 
by U.S. EPA and listed in 40 CFR Part 50. Detection limits 
for analysis, at a minimum will be as follows:

CONTAMINANT ANALYTICAL LIMIT

1,1,1 Trichloroethane 
Carbon Tetrachloride 
Methylene Chloride 
Tetrachloroethylene 
Trichloroethylene

As needed to obtain 
above levels of 
detection.

Attachment #3 is the QA/QC plan for RTI Labs, one of the 
facilities which DETREX will be using.

Sample Transportation:
All samples will be put into a cooler which 

contains a freezer pack. Samples will be transported by 
DETREX or contract carrier to the laboratory doing the 
analysis.

Data Reporting:
Information obtained from the analysis of the 

samples will be reported to the Wayne County Air Pollution 
Control Division, This report will be generated on computer 
disk, in a format supplied by Wayne County Air Control 
Division.



The report will be sent VIA United States Mail, by 
the 30th of each month. Data submitted will be for the 
preceding month.

Reporting software will be provided at no cost by 
Wayne County Air Control Division to DETREX. The program 
supplied will be used to provide expeditious data to Wayne 
County in a format which can be easily compiled and utilized.

Any unusual events will be noted in the Monitoring 
Log which will be kept at the facility. Unusual events may 
be the result of a defective air sampler, a damaged or 
defective air sampler, accidental discharge of solvent 
material, transfer of waste from rail car siding, 
constructing, or any other influence which may cause unusual 
high or low readings.

COMPLETION SCHEDULE; 
October 1, 1991 
October 2, 1991 
October 1, 1991 
November, 1991 
December, 1991

January 1992

Plan Approval by Wayne County 
Order monitoring equipment 
Order security enclosures 
Install enclosxires 
Test monitoring procedures 
Train personnel in sampling 
techniques
Implement full Air Monitoring 
Plan

Personnel:
Facility personnel responsible for setting the equipment 

and removing the samples are the facility Manager and the 
Laboratory Quality Manager. These individuals will be trained 
by either and outside Environmental consultant firm which 
specializes in air monitoring, or/and the laboratory 
responsible for the analytical data.

Methodology:
DETREX will utilize approved EPA methods to obtaining 

samples.



ATTACHMENT 1
Sample Locations

Sample #1 North-East Corner 
Sample #2 North-West Corner 
Sample South-West Corner
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ATTACHMENT 2 

SAMPLING FREQUENCY 

SAMPLING SCHEDULE

January 6, 1992 
January 12, 1992 
January 18, 1992 
January 24, 1992 
January 30, 1992 
February 5, 1992 
February 11, 1992 
February 17, 1992 
February 23, 1992 
February 29, 1992 
March 6,
March 12,
March 18,
March 24,
March 30,
April 5,

Commence sampling every 6th day

April 11, 
April 17, 
April 23, 
April 29,

1992
1992
1992
1992
1992
1992
1992
1992
1992
1992

May 5, 1992
May ;LI, 1992
May :L7, 1992
May ;23, 1992
May :29, 1992
June 4, 1992
June 7, 1992
June 10, 1992
June 13, 1992
June 16, 1992
June 19, 1992
June 22, 1992
June 25, 1992
June 28, 1992
July 1, 1992
July 4, 1992
July 7, 1992
July 10, 1992
July 13, 1992
July 16, 1992

Report for January monitoring due

Report for Febuary monitoring due

Report for March monitoring due

Report for APril monitoring due 
Commence sampling every 3rd day

Report for May monitoring due



ATTCHEMENT 2 (Cont)

1992 
1992 
1992 
1992 
1992 

3, 1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
1992 
2, 1992

July 19,
July 22,
July 25,
July 28,
July 31,
August 
August 6,
August 9,
August 12,
August 15,
August 18,
August 21,
August 24,
August 27,
August 30, 
September 
September 8, 1992 
September 14, 1992 
September 20, 1992 
September 26, 1992 
October 2, 1992 
October 8, 1992 
October 14, 1992 
October 20, 1992 
October 26, 1992
November 1. 1992
November 7, 1992
November 13, 1992
November 19, 1992
November 25, 1992
December 1, 1992
December 7, 1992
December 13, 1992
December 19, 1992
December 25, 1992
December 31, 1992

1993

Report for June monitoring due

Report for July monitoring due 
Commence saunpling every 6th day

Report for August monitoring due

Report for September monitoring due

Report for October Monitoring due

January 29, 1993

Report for November monitoring due

Report for December 1992 due



ATTACHMENT 3

RTI /RESEARCH TECHNOLOGIES IW R.TIOHAL1

RTI, Research Technologies International, Inc. is a full 
service chemical/metallurgical research and testing ledsoratory with 
state-o£-*the art instrumentation.

We are staffed with experienced and well trained chemists, 
technicians, professional engineers who are qualified to handle a 
wide array of R&D, routine analytical or evaluation projects at 
virtually every .level of sophistication.

We axe a service group dedicated to supplement the technical 
support groups of manufacturing companies who may not have the 
personnel or equipment to meet their needs in order to maintain a 
full QC or R&D program.

(RTI) is not only an analytical service group that generates 
data, but it also provides practical interpretation and 
recommendations to problems and issues. Our goal is to help improve 
the quality of product and to accomplish this in the most 
expeditious manner possible.

RTI is conveniently located in Livonia, Michigan, near the 
junction of 1-96 and Merriman road. We offer to our metropolitan 
Detroit clients a sample pick-up service.
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1.0 QUALITY ASSURANCE PROCEDURES MANUAL 
This section describes the RTI Quality Assurance Manual. It 

outlines the scope of the document and the overall quality policy 
for the laboratory. It lists the fields of testing activities in 
the laboratory and references detailed analysis procedures. The 
management responsibilities are also delineated herein.

1.1 SCOPE AND PURPOSE

4

A-The purpose of this quality system is to provide an economic 
means of assuring that requirements with regard to procedures, 
performance and e<^ipment are fulfilled. It encompasses implied 
as well as specified quality attributes in each of these areas. 
The quality policy and system is documented in this manual and is 
accessible to those people involved in developing, reviewing and 
implementing the system, as well as the laboratory personnel.

B-All of the analyses and test procedures used by the laboratory 
and referenced by this document are in accordance with client 
specifications or standards and test methods recognized nationally 
or internationally. Where standard test methods do not exist for 
given applications, procedures are developed by RTI, and 
with client concurrence when appropriate, and referenced in Section 
7.4. The management policies and Standard Operating Procedures are 
determined by Corporate policy, or by RTI Management.

C-The manual also includes a description of laboratory 
facilities, organization, and function. Detailed methods of
operating, calibrating and maintaining equipment are referenced 
herein. Environmental control considerations are addressed. Test 
methods and procedures are referenced. Materials and S2unple
handling guidelines and procedures are defined. The manual also 
describes laboratory data management and record keeping. Also 
actions to diagnose and correct deviations from the quality 
standards are outlined.

D-These quality procedures are reviewed annually by the General 
Manager and the Quality Assurance Manager. It is the primary 
responsibility of the General Manager and the QA Manager to 
implement these procedures as they are written, and make changes 
when necessary. Also each RTI employee is feuniliar with these 
procedures and is responsible for applying them in their daily 
activities.

1.2-TERMINOLOGY
The use of certain words convey the advisory nature of a 

particular procedure or guideline. The words "should" or "will" 
are intended to stress the significance and importance of a

1-1
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procedure, and should be interpreted to be obligatory. However, 
the usage of the word "may* in any of the procedures, is intended 
to indicate guidelines which, while not essential, would, 
if incorporated, provide additional benefits to the quality system.

" QUALITY MEANS CLIENT SATISFACTION "

1.3- FIELDS OF TESTING ACTIVITY
The principal field of testing in the RTI laboratory is 

chemical and metallurgical analysis of solids, liquids or gases and 
the surface analysis of solids.

The Chemical analyses include the use of Gas Chromatography, 
Ion Chromatography, Inductively Coupled Plasma, Gas 
Chromatography/Mass Spectroscopy, and Infra Red.

The Metallurgical analyses include the use of Optical 
Microscopy, Mechanical Properties, Hardness and Optical Emission 
Spectroscopy.

The Surface Analysis includes the use of the Scanning Electron 
Microscope and the Energy Dispersive X-Ray. All these activities, 
and the resources used, are described in further detail in Sections 
5.0 and 7.0 of the manual

1.4- MANAGEMENT OF QUALITY MANUAL

1.4.1-The management of this document is the job responsibility 
of the General Manager and the RTI Quality Assurance Manager. It 
is up to them to see the document is kept up to date with all 
changes in laboratory functions and procedures. They are also to 
insure that the manual is accessible and understandable to eve^one 
whose activities are affected or influenced by the contents of this 
document. Additionally it is the responsibility of the QA Manager 
to see that this document as well as the SOP Manual are stored on 
floppy disks. All future revisions or issues of either document are 
to be stored on disks. The General Manager and Quality Assurance 
Manager shall be referred to as the RTI Quality Management Team.

1.4.2 This manual is reviewed annually by the RTI QA Manager 
and General Manager for completeness and consistency with actual 
quality practices. Documentation of the review is included on the 
following page. All laboratory staff members have personal 
responsibility to submit requests for changes to this document when 
changes in their activities need documentation. Also, any 
addition, any modification required by clients or accrediting 
agency will be incorporated into the manual when called to the 
attention of RTI Quality Management.

1.4.3 This document is recorded on computer disks which are 
accessible only to individuals with authority to develop or update

V.-
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the procedures. This authority is held by RTI Quality Management 
and may be assigned one other individual at a time as needed to do 
the actual computer input. The General Manager/ or Technical 
Director is usually given the authority to input QA data to the 
computer upon approval of the by RTI Quality Manager. The Quality 
Assurance Manual and associated procedures (SOP and TP) are 
accessible in paper form to all laboratory staff and Quality 
Assurance personnel.

The RTI individuals responsible for the quality manual are 
listed below. This list is updated as necessary to accommodate 
personnel changes.

General Manager: Jerry Singh
RTI Q.A. Mgr : Norman Frank

Each page of this Manual is numbered and dated, reflecting 
the most recent update. Every page of the Manual will be reviewed 
annually. This is to ensure that every part of the document is 
kept current and not allowed to become static. The annual review 
results by the QA Manager will be discussed in a group meeting with 
all the RTI personnel. Updates to the Manual are distributed to the 
persons holding a duplicate copy. This list is maintained in the 
QA Office.

1.4.4 The position of QA Manager at RTI will be one, for the 
time being, which rotates among the supervisors of- 

Materials 
Chemistry
Physical (Processing)
Surface Analysis

The individuals will function in that capacity for a period 
of six (6) months. Their tenure will be acknowledged by the "QA 
Manager Assignment Sheet", which is part of this Manual.

V.
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2.0- QUALITY POLICY, PLANNING AND ADMINISTRATION.

The following section describes RTIs' intentions with regard 
to quality. An organized approach for carrying out these 
intentions, within the Laboratory, is specified. All major quality 
parameters are addressed. Objectives are established for key 
elements of performance such as accuracy and repeatability of test 
results; training and qualification of personnel; safety levels; 
internal failure levels.

Clear lines of authority are established in this section to 
administer the quality progreun. The responsibility for quality of 
each Section within RTI is* defined. Quality system audits, and 
the responsibility for performance reports are described. Also, 
documentation of quality reviews and audits are specified.

When a member of RTI Management Team finds that quality 
characteristics cannot be adequately measured or controlled within 
the existing quality system due to changes in the laboratory 
description or activities, they may call a quality planning 
meeting. This meeting will include members of the RTI staff, as 
well as representatives of the Corporate Quality Assurance Team. 
The following points may be reviewed in that meeting:

Identify new quality characteristics 
Determine method of measuring new characteristics 
Determine frequency of measuring new characteristics 
Assign responsibility for control of new characteristics 
Establish corrective action procedures appropriate to the 
new characteristics

Minutes of each meeting will be maintained in the files of 
the QA Office.

2.1- QUALITY POLICY

RTI QUALITY STATEMENT

Quality is defined by RTI as ” customer satisfaction meeting 
the needs and desires of the customer by establishing and 
maintaining an environment which encourages every employee to 
continually improve product, processes and services throughout the 
Laboratory and the numerous organizations of our supplier 
community".

2.1.1- The management of RTI has made a commitment to quality. 
They have set a goal to involve each employee in the improvement 
of quality , reducing costs, and conformance to client
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requirements; all to produce the most reliable and correct test 
results, analyses, or programs possible, a method of checks and 
balances is used to measure an individuals's compliance to stated 
quality objectives. This check and balance system is implemented 
by combining functional authority between various RTI personnel, 
internal auditing procedures, and participating in national 
collaborative testing programs. It is the policy of RTI to work 
as individuals to form a team who can develop, analyze, test and 
verify all manner of materials be they organic or inorganic in 
nature in order to meet the clients' needs. As the quality of the 
RTI personnel's input is important to the function of the 
Laboratory, so the quality of the input from the Sample Receiving 
Office is important to the Laboratory.

2.1.2-Activities should meet all client, or internal 
requirements while remaining cost effective. Reducing waste is 
also a consideration. Waste is not just in terms of excess 
material loss. At RTI Laboratory, reducing waste means both saving 
material costs by proper storage and handling, and saving man hours 
by performing quality work with efficiency. The work must be done 
and documented properly so that time is not wasted by repeating the 
work. The work must be done efficiently, or in a timely manner, 
so that those who need results to make decisions will not be 
unnecessarily delayed. Redundant testing should be avoided.

2.2-QUALITY OBJECTIVES

The following details the quality objectives of RTI.
1. Client satisfaction by delivering quality results in an 

expedient manner 
Precise analytical results
Reproducable analytical results from equipment and 
instruments.
Insure safety and health of employees and the continued 
functionality of equipment or instruments.
Provide professional and technical development 
oppoirtunities through training, education and added 
responsibility.
Maximize individual potential and analytical and testing 
efficiency by maintaining flexibility in the 
organizational structure and the quality system 

7. Accurate analytical results

2.
3.

4.

5.

6.
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2.3 QUALITY SYSTEM
A quality system is the organizational structure, 

responsibilities, activities, resources, and events which combined, 
provide organized procedures and methods of implementation to 
ensure the capability of RTI to meet quality requirements. The 
Quality System, as defined in this manual, has been established to 
carry out the stated policies and objections.

In planning for quality, it is necessary to identify the 
features and characteristics that are important in any quality 
system to fulfill its intended purpose. The acceptance standards 
which apply to activities within the Laboratory must be known and 
available. Planning for future quality in these activities means 
that staff members must remain alert and aware of any updates to 
acceptance procedures. Test, audit and inspection by new 
acceptance criteria are an integral part of quality planning. 
Verification activities must be updated on a timely basis to 
reflect changes or problems in laboratory capabilities. Also, 
precision and accuracy requirements may change depending on client 
needs, desires,codes, or speciifications. This too will require 
quality planning decisions. In planning for quality, goals must be 
set and projects for improving quality should be specified. 
Quality planning should provide a continuing challenge to the RTI 
team to inprove and increase quality of service.

2^4-QUALITY PLANNING

2.4.1- QUALITY ASSURANCE CHARACTERISTICS
There are some quality features and characteristics that apply 

to the RTI Laboratory Quality System. However, each Laboratory 
activity has uni^e characteristics which must be identified. As 
laboratory capadsilities change or activities are added, plans must 
be made to adjust the features of the quality system to accommodate 
them. This portion of the quality manual identifies those 
particular characteristics that apply to RTI Laboratory in general, 
and those which are unique to the different categories of 
laboratory activity These characteristics are used to plan the 
scope and application of the total system within the Laboratory.

2.4.2- ACCEPTANCE STANDARDS
Acceptance standards refer to the value range particular 

quality characteristics must fall within to be considered 
acceptable. The standards also apply to the acceptable value range 
of individual test results,and methods of test. Acceptance 
standards may also specify, either generally or specifically, 
either characteristics of performance, design, construction and 
identification. Where they exist, client specifications of these
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standards take precedence over any other specifications or 
directions covering the required testing or analysis. These are 
listed as follows:

STANDARDS ACTIVITIES

1.

2.

3.

4.

5.

6.

7.

8.

9.

Customer Specification 
FORD, GM, Chrysler, 
Volkswagen, TRW

American Society for 
Testing Materials (ASTM)

Society of Automotive 
Engines (SAE)

Milita^, Federal & Naval 
Specifications

a)
b)
c)
d)

a)
b)

a)
b)

a)
b)
c)

American Material Standards/ a) 
American Society for Quality b) 
Control (ANSI/ANSQ)

Material Safety Data Sheets 
(MSDS)

International Standards 
Organization (ISO)

EPA Protocols

Amer. Water Works Assn./ 
Amer. Pub. Health Assn.

Performance requirements 
Testing of finished product 
Compound description

General Testing Methods 
Properties and performance 
specifications and 
standards
Processability assessing

Performance requirements 
Testing of finished product

Identification 
Physical requirements 
QA provision

Sampling and inspection 
Performance Guidelines 
for QC Systems

Handling of Materials

Same as ASTM to 
International trade

SW 846 Methods for Waste 
Analysis Pub. by EPA

Std. Methods for Water & 
Wastewater Analysis
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A detailed inventory of specifications, acceptance standards and 
test methods follow below. These books are located in the library

ASTM

PART YR . TITLE

2 1979 Ferrous castings; 
Ferralloys

4 1979 Steel-Structural
reinforcing

7 1978 DieCast Metals;
Aluminum & Magnesium

8 1978 Non Ferrous Metals; 
Nickel, Lead, Tin Alloys

3 1991 Metals Test Methods and 
Analytical Procedures

12 1977 Chemical analysis of Metals

35 1978 Plastics; General Test 
Methods

41 1978 General Test Methods 
Non-metal; Laboratory 
Apparatus

42 1978 Analytical Methods; 
Spectroscopy

EPA

lA 1986 Test Methods for 
Evaluating Solid Waste

IB 1986 Test Methods for 
Evaluating Solid Waste

1C 1986 Test Methods for 
Evaluating Solid Waste

11 Test Methods for 
Evaluating Solid Waste- 
Fields Manual

03.01 1991 Metals-Mechanical Testing, 
Metallography
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FEDERAL REGISTER

PART YEAR TITLE

Vol. 136

17th Ed. Std. Methods for 
Analysis of Water & 
Wastewater

SAE HANDBOOKS

PART
Materials
Index

YEAR
1984
1984

TITLE
Vol. I

•Index
CHRYSLER CORPORATION

Vol. A

GENERAL MOTORS CORP.

€
GM - Engineering Materials and Processes Procedures
GM - General Motors - Engineering Materials and Processes -VOL-1
GM - General Motors - Engineering Materials and Processes **V0L>2

ASM
Handbook - 8th Edition VOL 1-11 
Handbook - 9th Edition VOL 1-17 
Handbook -10th Edition VOL 1-2

If the clients' or internationally recognized standards do not 
exist for an activity, the RTI Standard Operating Procedures will 
apply. These procedures must be approved by the General Manager, 
Technical Director,governing agencies,or clients. These may also 
include the Quality Assurance Mgr. of RTI. Other approval to be 
obtained depends on client requirements. The client always has the 
final say whether or not a particuleu: standard, directive, code, 
or protocol meets their approval. However, at times it becomes 
necessary to use procedures and standards approved by nationally, 
or internationally recognized organizations. The organizations 
sponsoring the specifications mentioned previously, have a name and 
address to contact. These contacts can give further information 
concerning approval or questions regarding their organization.

2.4.3-TEST, INSPECTION, AUDIT
To ensure quality, reliability and safety, the quality plan 

will estedslish the inspection, analysis and audit methods at 
appropriate stages of laboratory activities. Auditing is an 
examination of evidence in predetermined area and time frames. The
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scope depends on the delineation of area, time limits, quantity, 
and quality of evidential material, and on the directives of the 
laboratory management and clients. Auditing takes place between 
laboratory personnel and as a result of accreditation programs. 
The administration and description of these audits are described 
in Section 2.5.3.

2.4.3.1- Inspection of quality characteristics in the laboratory 
takes place using both human and computer resources. Individuals 
examine the quality system, laboratory activities and analysis 
results for inconsistencies and errors. Laboratory processes which 
are interfaced with computer data base allow inspection of discreet 
in-process values. It also allows inspection at more regular 
intervals than would be possible without computer interface.

2.4.3.2- Testing of quality systems involves knowing how much a 
given activity deviates from the required standards and 
specifications, and also how often the deviations occur. 
Statistical Process Control (SPC) guidelines can be used to measure 
the deviations. The amount of allowable deviation is established 
by the Standards and Specifications listed in Section 2.4.2.

2.4.4- PRECISION AND ACCURACY
Precision and accuracy requirements are established by 

standards and specifications, appropriate to each individual 
project. In addition, precision and accuracy in the results 
between technicians must fall within the requirements of each test 
specification.

2.4.5- QUALITY IMPROVEMENT PROJECTS
Proposed for future programs will be the following:
1. Key personnel will actively participate in local and 

regional meetings and seminars sponsored by ASQC, SAE, ASM 
or other technical societies involved with quality 
procedures.

2. Classed for Certified Quality Chemists, Engineers and 
Technicians.

3. Market Research Activities:
a) interview clients to determine what aspects of RTI 

testing or analyzing may be improved.
b) continue updating and increasing the list of potential 

clients.
4. Computerized Reporting:

Continue to improve the methods of report writing and the 
interfacing at data bases of instrument and computer.

5. Laboratory Reagents Inventory:
This allows for a complete audit trail of materials 
purchased, received, and consumed and their current status.
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6. Training Plan:
A comprehensive plan for training laboratory personnel 
initially and "after hire" in cross-training activities.

2.5-ADMINISTRATION
The administration of the quality system involves defining 

individual responsibilities, providing guidelines and 
specifications for performance reporting, identifying system audit 
scope and schedules, and establishing procedures for documenting 
the quality status.

2.5.1-QUALITY RESPONSIBILITY
Quality responsibility begins with the laboratory personnel 

and their supervisors. Most quality problems can be solved by due 
attention at this level. It is always necessary, however, to have 
an outside party examine the <pality characteristics of any 
activity. This provides objectivity and ensures that quality 
evaluation is impartial. RTI uses Quality Assurance personnel 
outside the l2d)oratory such as CPC and A2LA as advisors and 
auditors.The General Manager and the Quality Assurance Manager work 
together to determine quality standards and frequency of quality 
verification.

The RTI QA Manager has the responsibility to see that proper 
quality procedures are applied at all times in the lcd>oratory .

The Manager also coordinates the inter-laboratory and 
collaborative testing and analyzing, and provides feedback to RTI 
laboratoiry personnel. The QA Team exeunines the RTI QA Manual and 
issues final approval on any revision or changes. It also performs 
annual formal audits of the laboratory's quality requirements.

2.5.2.-PERFORMANCE REPORTING
The RTI Q.A. Mgr. reports annual audit findings to the 

General Manager. A copy of the format used for auditing is included 
in the Appendix. The General Manager and QA Manager are responsible 
for informing other appropriate laboratory personnel of results, 
and seeing that corrective action is taken when necessary.

Individuals are responsible for reporting any quality problems 
in their own work as they become aware; if the problems(s) cannot 
be readily solved, or if the problem influences the decisions of 
others, they will notify their supervisor. If quality problems 
arise with someone a person directly supervises, the Supervisor 
has the authority to correct it. If there is a quality problem 
with any other co-worker the following procedure should be 
followed:

Ask the co-worker about the perceived problem to be certain 
the problem does exist. If the problem exists, then 
attempt to help the co-worker find a solution.
If the co-worker does not respond by attempting to correct 
the problem, then the concerned individual should make the
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problem known only to his or her own supervisor and 
document the fact. The proper course of action will depend 
on the severity of the quality problem. Corrective actions 
are described in more detail in Section 10.0

S

2.5.3- QUALITY SYSTEMS AUDITS
QA Team internal audits take place a minimum of once each year 

under the supervision and at the request of the QA Manager. They 
may occur more frequently at the request of the Laboratory 
Supervisors, General Manager or the clients(s). The form used for 
this is the ASSESSMENT CHECKLIST in the QA Office files.

Inter-laboratory and collaborative testing shall occur 
annually.

Laboratory proficiency testing may be conducted at any time 
at the request of the General Manager or QA Manager.

Monthly unannounced examination of laboratory documentation 
and procedures is performed by the QA Manager. The results of said 
examination(s) are kept on file in the QA/QC Office. An example of 
the form used is seen in the Appendix (S). Deficiencies revealed 
by the internal audit are to be corrected immediately (within 2 
days), and the QA Audit Team informed so that the deficient audit 
report may be corrected.

2.5.4- QUALITY DOCUMENTATION
Quality documentation is on file and available to RTI 

employees, clients and accrediting agencies. Any information that 
is confidential or proprietary is not available to individuals 
without clearance based on "need to know". Clearance is to be 
granted only by the RTI General Manager or, in his absence, by the 
Technical Director. Quality documentation is kept on disks, 
notebooks, or in file cabinets in each area of the laboratory. 
Information relating to that area's discipline is available from 
computer terminals or notebooks. Information is "read only" to 
personnel not responsible for the input or accuracy of the 
information. This is implemented by the use of passwords, locked 
disks and locked files. All files containing restricted
information will remain locked after working hours. Personnel 
records are locked any time the General Manager or Technical 
Director are not present.
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The following lists the current quality documentation and the 
individuals who are responsible for same:

DOCUMENT LOCATION RESPONSIBLE PERSON

1. RTI Q.A. Manual QA/QC Office Q.A. Manager

2. Personnel Records G.M. Office Gen. Manager
3. Inventory Lists Labs & Computers Department Supervisor

4. Maintenance Records Labs & Computers Department Supervisor

5. Testing documents 
(STDS-specs.)

QA/QC Office- 
Library

QA Manager

6. Mich. Occup. Safety 
Health (MIDSHA)

G.M. Office 
Library

Safety Coor.

7. Client Approvals Library QA Manager
8. R & D Project Files Pile Gen. Manager
9. Std. Oper. Proc. Library Gen. Manager
10. Health & Safety 

Manual
Library Health & Safety 

Coordinator

2-10



SECTION NO. 
INCLUDES PAGES

2.0
Z-i TO I.-IO

DATE WRITTEN: APPROVED BY:‘ 
APPROVED: 

LATEST REVISION DATE: 
REVISION APPROVED BY:

/>y9/
cLu

6-Ik-9/

JU2MLL



Date y/yy'/9l

3.0-RTI LABORATORY DESCRIPTION

This section describes RTI Laboratory facilities, functional 
responsibilities, and management policies and assignments.

3.1 LABORATORY FACILITY IDENTIFICATION 
Research Technologies International 
31628 Glendale Avenue 
Livonia, Michigan 48150 

(313) 422-8000

3.2 LABORATORY OPERATION & DESCRIPTIONS
RTI is 12,000 sg. feet of building space with 10,500 currently 

allocated to analytical methods by chemistry or metallurgy 
techniques. The building has a designated office for QA, a 
conference room where training can be conducted, PC based LAN 
system for LIMS data information storage and/or retrieval.

MATERIALS SECTION - 940 SO. FT.
This area is provided for Materials testing, analysis and 

evaluation of metals and non-metals. There are three work 
stations, namely, Chemical Analysis, Mechanical Properties, and 
Metallography.

The following is a list of major pieces of equipment in this 
area:

Olympus Vanox Research Metallograph 
Wilson Tukon Model MO Microhardness Tester 
Buehler Low Speed Dizunond Saw 
Buehler Mounting Press 
Buehler Two Head Polishing Table 
Buehler Single Head Polishing Unit 
Service Diamond Brinell Hardness Tester 
Leco CS 46 Carbon/Sulfur Analyzer 
MP4 Polaroid Macro Camera
Olympus OM-G 35 mm. SLR Camera w/macro lens 
Nikon 2OX/4OX Binocular Microscope 
Buehler 2 belt sander (Rough)
Buehler Double end fine Sander 
Everett Abrasive Cut-off 
Twin City Permascope 
Wilson Rockwell 
Twin Tester
Angstrom S-170 Arc/Spark Optical Emmission Spectrometer
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PROCESS LABORATORY, 
laboratory

595 SO FT.
the conversion coating and paint 

The second laboratory is for
One laboratory is for 

application; this is the PROCESS LAB 
Salt Spray and H\imidity Testing.

The Process Laboratory contains five(5) tanks for washing or 
coating application.

The Salt Spray Laboratory currently is unoccupied.

SURFACE ANALYSIS 279 SO FT.
This laboratory is concerned with surface evaluation of 

conversion coatings, electroplated coatings, fractography and 
failure analysis. It houses an ISI model ABT55 Scanning Electron 
Microscope with wet SEM capability and a PGT 4 Energy Dispersive 
X-Ray instrument. It also has Fullam Carbon and Gold Sputter 
coaters.

WET CHEMISTRY SECTION__ 
This area is provided

1403 SQ.FT
for the preparation of organic and 

inorganic samples received for analysis by instrumentation. In it 
are the following:

4 - Fume Hoods
3 - Millipore TCLP Extraction Tumblers

- Pensky Flash Point Unit
- Parr Bomb (1261, 1563)
- Despatch Oven 

Brinkman pH Meter
lEC Centra . 4B Centrifuge

GC-GC/MS Section 604 SQ.FT.

This Laboratory contains the Gas Chromatograph and Gas 
Chromatograph/Mass Spectrometer with ancillary equipment such as 
Purge and Trap. These instruments are used to analyze organic 
components of soil, water, waste samples, etc., which are generally 
required for EPA reflated type of work.

The following is a list of major pieces of equipment in this
area:

Finnigan MAT Incos 50 mass spectrometer
HP 5890 Gas Chromatogr
Tekmar 4000 Purge and Trap
HP 5880 Gas Chromatograph
HP 5890 Gas Chromatograph
Tekmar LSC 2000 Purge and Trap
OIC Model 4420 ECD
OIC Model 4430 PID
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ICP Section- 600 SO. FT.

4b

This area contains an Inductively Coupled Plasma Spectrometer 
which is used for elemental analysis of solutions at trace levels 
(ppm, ppb).

Ion Chromatograph is used for the analysis of anions such as 
Chloride, Fluoride, Nitrate, Nitrite, Phosphate and Sulfate.

The following is a list of the equipment located in this room: 
Leeman ICP Model PS 1000 
Dionex IC

FT-IR Section 243 SO. Ft.

The Fourier Transmission Infrared Spectrometer is used in 
conjunction with the IR microscope. This instrument is used for 
the characterization of chemical compounds generally organic in 
nature. The instrument is capable of analyzing samples or surface 
films down to 10 micron in size.

The following is a list of the instrumentation located in this
room:

Nicolet 5PC Spectrometer 
SpectroTech IR Microscope

3.3-ORGANIZATIONAL STRUCTURE

The page which follows contains the organizational structure 
of RTI.

3.4 FUNCTIONAL RESPONSIBILITIES
The objectives and function of RTI is to respond to the needs 

of all clients, and the market place, by developing products, 
analyzing testing, or evaluating. The functional responsibilities 
are divided into areas: Analytical Chemistry, Materials
Characterization (Metallography), Process/ Chemical Product 
Evaluation, and Surface Analysis.

1. ANALYTICAL CHEMISTRY
This section is responsible for chemical analysis or testing 

of lic[uids, solids or gases, whether organic or inorganic, toxic 
or non-toxic. The sections are divided into six(6) groups (see 
organizational chart). The Group Leader of each is responsible for 
reporting and Quality Assurance within their group.

2. MATERIALS CHARACTERIZATION
This section is responsible for Materials (Metals and non- 

metals) evaluation, testing, and analyzing by current known 
techniques. The section is divided into three (3) groups (see
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organizational chart). The Laboratory Technician of each group is 
responsible for reporting and quality assurance within their group.

3. PRODUCT/ PROCESS EVALUATION
f

This section is responsible for testing and evaluating 
conversion coating and non-metallic surface treatments as well as 
development of new and innovative products of these types. The 
Process Lab Supervisor is responsible for all reporting and Quality 
Assurance within his group.

4. SURFACE ANALYSIS
This section is concerned with the evaluation and analysis by 

microscopy and ion beam diffraction of surface treated materials 
and fracture, micro probe and failure analysis. The Surface 
Analysis Supervisor is responsible for reporting and quality 
assurance within his group.

3.5 MANAGEMENT POLICIES
. 1. Area and Property Access Restrictions - Access to any 

portion of the Laboratory proper is restricted to employees and 
authorized client representatives or any authorized computer 
management personnel. Authorization comes from the General Manager.
All others must be escorted while on the premises. The use by 

non-employees of any laboratory equipment, instrument or computer 
must be authorized by a Supervisor or by the Technical Director. 
The distribution of keys, and any lock cqmbinations is limited and 
at the discretion of the General Manager.

2. In order to minimize improper influence which might impact 
adversely upon actions of the laboratory personnel, it is the 
policy of RTI management to encourage personnel to identify quality 
problems when they arise, without fear of severe consequences. 
This is facilitated by management attitude toward the 
acknowledgement and correction of problems. This .attitude is 
characterized by the following:

a) Stressing the need for checking work for accuracy as 
a higher priority than getting the work done fast.

b) Acknowledging employees for identifying problems early
c) Openness to employee suggestions. Recognition given 

for good ideas
3. The management of RTI is committed to providing paths of 

growth and expansion in the jobs of RTI staff members. This is 
facilitated by providing opportunities for additional training and 
responsibility. Plans for obtaining formal education may be 
coordinated around working hours, part time work, or temporary
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leave of absence. This requires at least a three .month notice from 
employee to his/her supervisor to coordinate educational plans 
which will result in less than a 40 hour work week.

4. Working hours are standard 40 hour work week with overtime 
available when needed. Individual hours can be flexible between 
7:00 AM and 5:00 PM, with prior approval by the General Manager. 
Hours must be staggered between employees so that there is always 
someone available from 7AM to 5PM.

5. Smoking Policy- Smoking will be permitted in the Process 
Lab only.

6. The professional nature of RTI work requires interface 
with clients from time to time. Therefore, all RTI staff members 
should be prepared to appear suitably dressed when clients visit. 
It is important to present a good image to clients as well as co
workers .

7. Radio and tape playing are permitted within the separate 
labs as long as it does not interfere with co-workers concentration 
or attention. Earphones are not to used at any time staff members 
are at work.

3.6 TECHNICAL MAHAGEMENT DEPUTY ASSIGNMENTS
This section assigns responsibility for exercise of the 

management function for the senior technical staff, and for quality 
assurance should the regularly assigned staff be absent. These 
assignments are based on the. technical or management expertise, of 
the individuals currently holding the positional listed.

STAFF POSITION 
QA Mgr.

Techn. Dir.

Group Leaders

DEPUTY 
Chem. Supv.

Chem Supv. 
MAT'L. Supv.

Chem Supv.
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3.7 PROPRIETARY RIGHTS AND CONFIDENTIAL INFORMATION
The nature of the business at RTI requires that employees work 

with confidential and proprietary information. This includes RTI 
and client information. Information concerning the projects' 
contents and time schedules for for completion are considered 
confidential. This information is released only to individuals or 
groups involved in requesting or completing projects. Any 
uncertainty about who has access to this information is decided by 
the General Manager.

All reports and data generated for written reports are totally 
confidential and are to be kept in a file cabinet which can be 
locked when responsible personnel are not in the building. 
Information in the computer system is confidential and is accessed 
only by password. Confidential computer disks will be kept in the 
General Manager's file cabinet.

Each RTI employee has signed an agreement with the Division 
concerning proprietary information. This agreement is kept in 
their personnel file.

ii
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4.0 RTI LABORATORY STAFF
This Section describes the RTI technical positions and 

qualifications^ maintenance of personnel records, and personnel 
supervision. It also establishes a recruitment policy, describes 
training progreuns, incentive programs and describes typical career 
growth paths. As organizational structure, customer requirements 
or laboratory capabilities change, these descriptions may change.

4.1 JOB DESCRIPTIONS AND QUALIFICATIONS
»

The descriptions of the technical positions and the supervisory 
positions performed at this time as well as the qualifications of 
seune are located in the QA Office with an example in the Appendix 
(L).

4.2 PERSONNEL RECORDS

Records concerning the qualifications, job performance, work 
experience and education of all RTi employees are kept in the 
personnel files under care of the General Manager. All records are 
confidential. However, any employee, or their supervisor, is free 
to examine their own files at any time. Updates to personnel 
records are made anytime an employee has a formal review. When an 
employee has received special training to perform specific tasks, 
awards, or further education, such information is noted in the 
employees's personnel file.

4.3 SUPERVISION OF PERSONNEL

The General Manager currently supervises the Technical 
Director, Marketing Representative, Quality Assurance Manager, and 
the Health & Safety Coordinator.

The Technical Director has functional authority to supervise 
the Supervisors of Chemistry, Electron Microscopy, Materials, and 
Process.

The Chemistry Supervisor oversees the leadership of the Group 
Leaders of Field Sampling, GC - GC/MS, ICP, FT-IR, Organic and 
Inorganic Preparation.

The Group Leader is responsible for the supervision of his/her 
staff of Technicians and Chemists.
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4.4 RECRUITMENT POLICY

The RTI policy is to fill new or vacant positions by giving 
preference to current employees in the laboratory when the 
following conditions are met: 1) Job bids for RTI work have been 
submitted by employees who meet the minimum qualification for the 
job opening or, 2) when an agreement has been reached between a 
qualified employee and their supervisor to transfer to another 
Section. Selection of employees will be made on the basis of the 
bidder or applicant who best is qualified.

4.5 TRAINING PROGRAM

V.

Training is accomplished by informal apprenticeship. New 
technicians work with more experienced personnel in learning 
routine lab tests and analyses. Experienced technicians are trained 
further by performing tasks which relate to development exercises 
specified by the department supervisor and by assisting other 
technicians in their activity area. The formal type of training is 
indicated in the Training Section of the various SOP's. All 
employees are offerred the opportunity to become proficient. in 
their own area of activity; i.e.- chemistry, materials, 
physical/process, etc. by means of occasional classes held by RTI 
Senior personnel. Also, statistical control and quality assurance 
classes will be off erred from time to time on an unscheduled basis, 
but at least once annually. When appropriate, employees are 
allowed, and encouraged, to participate in off-site training 
through professional seminars, equipment and software user training 
programs, as well as taking classes for university credit. 
Attendance at these programs is registered in the Log Book for 
Formal Training.

All off-site training of personnel below Supervisor level 
which requires a company investment of more than $500.00 requires 
that the employee receiving the training, sign an agreement to pay 
back part or all of that investment if they voluntarily leave the 
company within one (1) yeeir. A copy of this agreement is found in 
the Appendix.

Courses taken for college credit, if taken toward a degree, 
or if they apply to the current position or one of a higher status, 
may be reimbursed to the employee. The employee must get his/her 
immediate supervisor and the General Manager approval prior to 
signing up for the class.

4.5.1 CROSS TRAINING
When it is necessary to fill vacancies when they occur because 

of extended illness, vacations, or change of personnel, it is the 
policy of RTI that the Supervisor, will temporecraly fill the 
position, or see that another person of equal qualification fills 
the position until the vacancy is refilled by return of the 
technician or their replacement.
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the position until the vacancy 
technician or their replacement.

4.5.2 FORMAL TRAINING PROGRAM

Date Shhi

is refilled by return of the

The formal training of any employee shall be reported on the 
form shovm in the Appendix (W) by the Department Supervisor and 
submitted to the QA Manager for keeping in the Training Log Book 
in the QA Office. These records shall be maintained for the 
duration of employment.

4.5.3 STAFF PERSONNEL TESTING QUALIFICATION

Because of the extensive background of the Chemistry, 
Materials, Electron Microscopy, and the Organic Lab. Group Leader, 
at this time it is considered by this organization appropriate that 
these people attend classes, lectures, seminars, etc. to increase 
their scope of knowledge. Attendance at any of these types of 
activities will be recorded by the Supervisor on the "Staff 
Training Registry" as seen in the Appendix.

4.6 INCENTIVE PROGRAM

Within RTI, incentive for increasing education and skill level 
is provided through a salary increase, or bonus, after completion 
of college credit courses and any CQT exeuninations. Details of the 
increase value is determined by the Technical Director and/or the 
General Manager.

Additionally, each employee shall have an annual review by 
their immediate superior, and their rating posted in their 
personnel file.
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5.0 EQUIPMENT, TESTING AND MEASURING
This Section describes the available documentation concerning 

equipment inventory, maintenance, calibration and operation. The 
documentation is maintained in separate manuals, rather than as 
part of this Manual. Indexes to those other manuals are included 
here where appropriate, as well as lists that may help identify the 
available documentation.

5.1 INVENTORY

Inventory records are kept up to date, both on the computer 
and in the INVENTORY LOG BOOK. These records include inventory on 
equipment in-house, and notes concerning equipment on loan. In 
addition, details of equipment purchase information are available. 
S2unple Receiving personnel have the responsibility for upkeep and 
maintenance of the INVENTORY LOG BOOK which contains information 
pertinent to all incoming equipment. This information includes date 
of purchase or receipt, date issued or opened and current balance. 
The General Manager will inspect the records on an unscheduled 
basis to verify these records are complete. See Section 11.1 for 
an explanation of what is meant, and the purpose of, inspecting on 
an unscheduled basis.

5.1.1 IN-HOUSE EQUIPMENT LIST

The in-house major items of test equipment and instrumentation 
required to perform all activities and covered by the QUALITY 
MANUAL are recorded in the Appendix (A). All Equipment Operation 
Manuals will be kept in a bench drawer adjacent the particular 
piece of equipment or instrument with the Master copy being kept 
in the QA Office.

5.1.2 INVENTORY RECORDS

In addition to the equipment lists, detailed records are kept 
on each piece of equipment or instrumentation in the laboratory. 
These are also maintained in the TEST EQUIPMENT CONTROL BOOK. A 
blank copy of the form used to record detailed equipemnt 
information is in the Appendix (R). It includes description and 
location of the equipment or instrument, and general calibration 
and maintenance information. The TEC form also includes reference 
standards used for calibration of equipment and traceability of 
standards to the National Bureau of Standards, or it's equivalent. 
The TEC form is required on every piece of testing equipment for 
equipment control reference, and is required by CPC and BOC 
Divisions of General Motors Corp.
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5.1.3 STANDARD OPERATING PROCEDURES
Detailed procedures for equipment operation are included in 

the Standard Operating Procedure Manual (SOP) located in the 
library. The Department Supervisor is responsible to s&e that if 
the operator/technician has a problem with any phase of the SOP 
he/she will take charge and see that the problem is solved.

As the Standard Operating Procedures are changed, the 
Department Supervisors are advised by inter-office memo of that 
fact. It is the responsibility of the Supervisors to see that their 
department personnel are made aware of those changes.

The following list indexes the operations procedures in that 
Manual. They are referenced by procedure number rather than page 
number.

The SOP number is a pre-coded- letter followed by a two (2) 
digit number (i.e.- M-01-Materials #1). These codes refer only to 
the procedures that are resident on the computer. Any other 
procedures which may be listed are copies of manufacturers' 
procedures.

LIST OF STANDARD OPERATING PROCEDURES

SOP No. for INSTRUMENT
M-01 Angstrom S-170 S/N 120
M-02 Leco CS 42 N/A
M-0 3 Baldwin UTM
M-04 Rockwell Hardness Tester S/N 1495
M-05 Brinell Hardness Tester S/N
M-06 Microhardness Tester S/N
M-07 Research Metallograph S/N 201893
M-08 Macrocamera (MP-4) S/N

C-01 Ion Chromatograph S/N 844708
C-02 GC-GC/MS S/N 14311-0687
C-03 Gas Chromatograph (601)
C-04 Gas Chromatograph (602)
C-05 FT IR S/N 52296
C-06 ICP
C-07 Mercury Vapor Analyzer S/N 100

CT-01 Salt Spray Cabinet

P-01 Processing Tanks

SA-01 SEM ISI ABT55 S/N K220100
SA-02 EDX PGT System 4 S/N 405
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5.2 MAINTENANCE
This Section provides information concerning maintenance 

schedules, procedures, preventive maintenance, and documentation. 
It also addresses procedures to follow when an item of equipment 
has been overloaded or misused.

Documentation is kept both on computer and in the MAINTENANCE 
MANUALS in the RTI led>oratory. Maintenance procedure and 
documentation is the responsibility of the QA Manager and is 
evidenced in the SOP Manual. As changes become necessary, a copy 
of the change is posted on the Lunch Room bulletin board. The 
General Manager will inspect these records on an unscheduled basis 
to verify that these records are complete. See Section 11.1 for the 
description and purpose of inspection on an unscheduled basis.

5.2.1 EQUIPMENT REQUIRING PERIODIC MAINTENANCE

A list of the equipment or instrumentation requiring 
maintenance is kept in the TEC MANUAL and in the computer. Each 
piece of equipment or instrximentation is listed with an outline of 
necessary maintenance activities along with recommended 
frequencies. A sample of this list and a sample of the record 
keeping is included in the Appendix (O). Any person using equipment 
or instrumentation can request that maintenance be performed at any 
time, with approval of the Supervisor. Maintenance is performed by 
a laboratory member and any piece found to be defective will be 
taken out of service and tagged as stated in the malfunction 
procedures described in Section 5.2.3.

5.2.2 MAINTENANCE PROCEDURES

In addition to the general and routine maintenance procedures 
included in the TEC MANUAL, detailed and non-routine procedures are 
found in the SOP Manual.

5.2.3 EQUIPMENT MALFUNCTION PROCEDURES

When a piece of equipment or instrumentation malfunctions, is 
out of calibration, is overloaded, or mishandled, it is tagged with 
a tag, as shown in the Appendix (Y), until the problem is corrected 
and the equipment or instrument is re-calibrated. When an 
individual detects an equipment or instrument problem they will 
notify their immediate supeirvisor who will verify the problem is 
with the equipment/instrument and not with the operator. If the 
supervisor is not edile to correct the malfunction, the company that 
manufactured the equipment/instrument or the Service Company that 
calibrated it shall be called and the problem worked out by 
telephone. Not being cdsle to do so, the equipemnt/instrument is to 
be red tagged
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and service personnel called in to correct it. This information is 
to be documented on the form seen as Appendix BB.

5.2.4 MAINTENANCE RESPONSIBILITY
It is the responsibiliy of the technician operating the 

particular piece of equipment to ensure that maintenance procedures 
or programs outlined by the manufacturer or in the SOP Manual are 
followed.lt is the responsibility of the Department Supervisor to 
see that preventive maintenance continues on a daily basis.

5.3 CALIBRATION/VERIFICATION

This Section defines the calibration/verification prograun at 
RTI. It includes a list of calibrated or verified 
equipment/instrmnent and references associated calibration records 
and procedures. The checking of in-service testing equipment is 
described. Also, the policy and methods for the restricted use of 
reference standards are outlined.

Calibration documentation is the responsibility of the analyst 
The ledsoratory QA Manager will inspect these records on an 
unscheduled basis to verify these records are complete. See Section 
11.1 for the description and purpose of inspection on an 
unscheduled basis.

5.3.1 CALIBRATION PROGRAM
The purpose of the calibration progreua is to ensure uniform 

and consistent calibration of all gauges, measuring and testing 
apparatus. It provides traceedsility to the National Bureau of 
Standards for all measuring equipment to determine an item's 
conformance to specified requirements. It also allows for proper 
documentation and acceptability of all measuring 
equipment/instrumentation, and to provide consistent methods of 
recall. When appropriate, a bench record of calibration data before 
and after calibration will be maintained by the technician. An 
example of what is expected in a calibration certificate is seen 
in the Appendix (K), and should contain no alterations of date, 
data, etc. It should contain the following:

a) Manufacturer and Serial Number
b) Name of facility doing the calibrating
c) Date of calibration
d) Reference Standard used
e) Standard traceability
f) Tolerance limits
g) Temperature at time of calibration

It is the responsibility of the QA Manager to administer the 
operation and follow-up of the calibration program, and ensure
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the retention of the calibration records in the QA Office for a 
period no less than five (5) years. Where applicable, the 
traceability of a standard used for calibration will have a written 
statement on file in the QA Office to that effect.

Typically, an equipment calibration period and tolerances will 
be established by a control standard such as ASTM. Instrument 
calibration periods and tolerances will normally be established by 
operating procedures.

5.3.2 CALIBRATED EQUIPMENT LIST

The following presents a list of all equipment/instru
mentation requiring calibration and the frequency of calibration.

Equipment
Name

Baldwin UTM

Information 
Recorded

Load Verification

Crosshead speed

RocJcwell Hard- Load
ness Tester

Test block results 
Brinell Hardness Load

Micrometers
Calipers
Microhardness

GC 5880 
GC 601/602 
GC/MS 
ICP

FTIR

Arc/Spark 
Spectrometer

Length
Length

Impression length

Waste solvents 
ppm 
ppm 
ppm 
ppm 
ppm
% by Wt.

Frequency of 
Calibration

Annually

Quarterly

Annually

On-use
Annually

Annually
Annually
Annually

Weekly
On-use
On-use
On-use

On-use
Monthly

Annually

Standards
Used

Load cell by
0. S.
Steel rule 

& timer 
Cert, blocks 
by O. S. 
Proper Block 
Load cell by 
by O.S. 
by O. S. 
by O. S. 
Std. Test 

block 
Lab Std. 
Supelco Std. 
Supelco Std.
Leeman, IC 

Lab Stds. 
Polystyrene 
film
NBS,Brammer 
Stds.

Note: If: 1)- calibration date falls on a holiday or week-end, 
then the calibration of equipment will be completed before the 
holiday or week-end.

2)- equipment/instrument is inoperable or not 
calibrating correctly, it will be "red tagged". The 
equipment/instrument will then be repaired in-house, or the 
manufacturer or service organization contacted for repair, after 
which the unit is re-calibrated and the "Calibration" sticker 
affixed. This information is recorded in the Instrument Maintenance 
Log book. All tests conducted since the last calibration of that 
instrument are examined to ascertain at what

5-5



Date 9f„ ht

point in time the instrument did go out of calibration. Since the 
Work Order reflects the identity of the instrument used to conduct 
a test or analysis the search is simplified. A corrective action 
report is then filled out, signed by the QA Manager, the technician 
and the Technical Director.(Appendix AA)

3) - the, instrtiment is to be operated after the 
expirey date of calibration, it must be "red tagged" until it is 
re>calibrated, after which the "Calibration" sticker is affixed. 
The operator/technician is accounteUble if the unit is operated 
without the "calibration" sticker being present.

4) - all instruments and equipment which require 
periodic calibration noted in this section shall be calibrated, or 
re-calibrated, when relocated or when out of calibration and a new 
certification sticker affixed thereto.

5.3.3 CALIBRATION RECORDS

Calibration records are to be kept in the computer under the 
SOP directory. Individual file cards identifying each instrument 
which requires calibration other than "daily or on use" shall be 
maintained in a file box of the QA Office under the supervisoion 
and control of the QA Manager. These file cards shall include: 1) 
SERIAL NUMBER; 2) DESCRIPTION OF THE INSTRUMENT; 3) CALIBRATION 
SCHEDULE; 4) METHOD (STANDARD) OF CALIBRATION; 5) DATE FOR NEXT 
CALIBRATION ; 6) WHAT DEVIATIONS ARE PERMITTED (IF ANY); 7) LAST 
CALIBRATION RESULTS.

An example of the card is seen in the Appendix.
The file cards are separated by monthly indexers, and the 

calibration card for any given instrument shall be inserted IN 
FRONT of the the month the calibration is due. This is to avoid 
missing the calibration date. SHOULD THE CALIBRATION DATE BE 
MISSED, the QA Manager shall "red tag" the instrument and no 
operator/technician shall use the instrument until it has been re
calibrated and the sticker affixed. As each instrument calibration 
card appears at the first of any month, the calibrating service 
company shall be called and an appoinment set up for calibration 
which will preceed the re-calibration date. This is the 
responsibility of the QA Manager.

5.3.4 CALIBRATION PROCEDURES

Calibration procedures are to be kept in the computer and in 
the RTI librax^. The ICP, IC, GC, and GC/MS Instruments are 
"Calibrated" via their software. The "calibration curves" are 
corrected or updated at the beginning of each day, except for the 
GC/MS for which it occurs every 12 hours. The following is a list 
of calibration procedures as they appeeir in the RTI SOP manual. 
They are referenced by procedure and the calibration page number. 
The calibration number is a letter code (CAL) followed by a Section 
identification letter (M-C-CT-SA) and a three digit number. For
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A

ex^unple: Leco CS-42 is CAL-M002

CAL. PROCEDURE for:

Leco CS-42
Ion Chromatograph
Gas Chromatograph/Mass Spect.
Gas Chromatograph 601
Gas Chromatograph 602
Gas Chromatograph 5885
Mercury Vapor Analyzer
ICP
FT IR
Balance, Mettler
SEM
EDX

IDENTIFICATION

CAL M-OOl 
CAL C-001 
CAL C-002 
CAL C-003 
CAL C-004 
CAL C-005 
CAL C-006 

CAL C-007 
CAL C-008 
CAL C-009 

CAL SA-001 
CAL SA-002

The foregoing items of equipment will be calibrated in house 
in accordance with the Calibration Procedure outlined for that 
specific item, and a sticker (as seen in the Appendix-V) affixed 
to it.

5.3.5 VERIFICATION RECORDS
In all instances where an instrument/equipment is verified at 

a specific interval, the record of such verification shall be made 
in the bench log or log book appliceUale to the particular 
instrument/equipment. The maintenance of these log books is the 
responsibility of the technician who operates theinstrument/ 
equipment, and they shall be kept at or near same. The QA Manager 
shall review these records from time to time as an overview only. 
The Section Supervisor is responsible to see that the records are 
kept current. When a bench log book or verification log book is 
full, it is given to the Section Supervisor to be kept in that 
office for a period of five (5) years.

5.3.6 CHECKING OF IN-SERVICE TESTING EQUIPMENT
Equipment which may be calibrated by a manufacturer 

representative or by any other outside source on a periodic basis 
is listed below as in-service testing equipment along with the 
frequency of checking by the source.

EQUIPMENT

Baldwin UTM 
Wilson Rockwell 
Brinell Hardness 
Master thermometer 
Std. Weights
Wilson Tukon Microhardness 
Angstrom OE Spectrometer 
FT IR

FREQUENCY

Annually 
Annually 
Annually 
Annually 
Annually 
Annually 
Annually 
BY MFGR. REP
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The foregoing items of equipment will be calibrated at the 

appropriate time as stated on the affixed sticker, as seen in the 
Appendix (V). When the instrument/equipment has indications of 
being out of calibration, an outside source or the Manufacturer's 
technician shall be called to conduct a re-calibration.

5.4 RESTRICTED USE OF REFERENCE STANDARDS AND MATERIALS
This section relates to the retention of Reference Standards 

for Measurement and for Materials.

5.4.1 REFERENCE STANDARDS OF MEASUREMENT
Reference Standards of measurement that are used/held by RTI 

for calibration only are to be restricted to that use and NO 
OTHER.They may be kept in tthe Leader/Supervisor Office and are to 
be calibrated by a qualified organization or person capable of 
providing traceability to NIST (NBS).

The asterisked items in 5.3.6, which are typically calibratyed 
on an annual basis, may require calibration at a time other than 
the specified date if they should show symptoms of being "out of 
calibration", or they are abused. Any standard with an expirey date 
must be reported to the QA Manager for special recording.

5.4.2 REFERENCE STANDARDS OF MATERIALS
All Reference Materials- chemicals, standard solutions, 

spectrometer standards and hazardous standards as listed in the 
SOP Manual Sections shall be of a composition which has been 
verified by the producer or a competent qualifying agency, with 
traceability to NIST (NBS).

Special procedures for handling these standards (where 
appropriate) are included in the SOP Manual.

Care, where specially necessary, will be taken to avoid 
contamination of chemical or metal standards. Small eunounts of 
chemical standards should be poured from stock containers for use, 
rather than spatulas, pipets or other instruments being inserted 
directly into stock standards containers. Also, once 
material has been removed from a standards container, the remainder 
should not be returned to the container. The amount of waste saved 
by not returning chemical standards to the original container is 
negligible compared to possibly contaminating the whole stock 
standard.

5.5 EQUIPMENT PURCHASES AND ACCEPTANCE PROCEDURES

Equipment purchase may be iniated by any of the Laboratory 
Supervisors, and it must be approved by the General Manager.

Equipment purchases of more than $2000.00 must be initiated 
with an Appropriation form that must be submitted to the Corporate 
Appropriations Committee for approval. These can be initiated by 
persons at Supervisor level and forwarded to the Committee by the 
General Manager.
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Equipment/instrumentation can be received by anyone in the 
building, but they must log it in in the RECEIVING BOOK and notify 
the person to whom it was addressed. The Receiving Clerk checks the 
ticket, or copy of the invoice against the RTI P.O. and verifies 
that the equipment/instrument has been delivered as documented.

As long as any item has not been delivered, which has been 
ordered by P.O., it will be filed as "Purchases On Order". As items 
on order are received, they are checked off on the receiving ticket 
and stapled to any other receiving tickets from the same order in 
the" Purchases On Order" file. When an order is complete, all 
information concerning the order is moved from the Purchases On 
Order file to the "Completed Purchases" file. They will be filed 
according to vendor neune and/or P.O. No.

Equipment/instrumentation received must be inspected and as 
soon as possible verified as to it's operational capability. If 
equipment/instrumentation is visibly dcunaged at delivery, then 
delivery is NOT accepted. The Secretary is notified as well as the 
General Manager. Proper and appropriate action will follow. If 
deunage is discovered AFTER delivery receipt, the General Manager 
is notified and appropriate action to be taken.

The warrantee or service contract is referred to if 
equipment/instrumentation cannot be calibrated, or operated 
according to the manufacturers' or vendors' published claims.
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6,0 ENVIRONMENTAL CONTROL & SAFETY PROCEDURES

The following Sections describe features in the RTI Laboratory 
which aid in environmental control and personnel safety.

6.1 AMBIENT CONDITIONS IN THE TEST AREA
Unless otherwise specified, or required, testing and analyses 

of materials shall be carried out in an environment having a 
temperature of 72F + 3F. Humidity requirements do not apply unless 
a specific code, regulation, or standard requires it. Because of 
the high humidity created in the Salt Spray Ladioratory when the 
cahLnet doors are opened, it is necessary that the fans be turned 
on, and the door be closed. When required, the laboratory will 
report a wet/dry bulb humidity in the led>oratory room in which 
testing is being done.

In those laboratories where temperature is a decided factor 
that may effect results of tests, (ICP/IC and GC-GC/MS) a 
calibrated thermometer shall be present. This may be in the form 
of a tubular type or a drum recorder. Should it be the tube type, 
the operator/technician in either l£d>oratory will be responsible 
to register room temperature every hour on a recording sheet. This 
record is. to be kept in the file of the respective offices. The QA 
Manager shall check on an irregular basis to see that the records 
are current, and properly stored. The laboratory report will 
reflect the temperature at the time the test was conducted.

To provide a condition in the GC/MS Led) and the ICP Lab 
wherein there will be no extraneous vapors, a door closer system 
is employed which means that the outer door to these two (2) Ledss 
WILL be closed at all times. This action ensures the maintenance 
of a positive pressure and a more controllable ledsoratory 
temperature, as well as contamination of the air therein.

Whenever the temperature in either of these two (2) 
led)oratories exceeds the maximum or minimum, the analytical 
procedures MUST cease. The reason for cessation shall be recorded 
in the Bench Log. Occurrence of this condition more than two (2) 
times in a single month shall be brought to the attention of the 
Chemistry Supervisor or Technical Director and appropriate action 
shall be taken to determione the cause and rectify it.

6.2 HAZARDOUS CHEMICALS

All materials which are regulated by EPA are stored or 
disposed of in accordance with EPA Regulation procedures. All 
fleunmable materials are stored in an explosion-proof cedsinet.

Material Safety Data Sheets (MSDS) are availedale on all 
materials in the Laboratory. Material handling guidelines are based 
on the MSDS for personnel safety. A Safety meeting is held semi-
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annually to address any personnel concerns about material handling. 
and chemical safety. These meetings are conducted by the Safety 
Coordinator.

6.3 WASTE DISPOSAL
All non-sanitary water from the Laboratory is isolated and 

collected in a sump that is connected to the municipal sewer 
system. The water, we are capable of treating, if needed. The acid 
or base samples euce neutralized and disposed of in the laboratory 
sinks with an eUbundance of running water. Samples containing heavy 
metals, and solvents or other regulated compounds are not disposed 
of through the Laboratory sink, but rather by DOT and EPA approved 
procedures.

Oily samples and coolants will be emptied into a 5 gallon 
bucket (labelled "NON HAZARDOUS WASTE) which will be disposed of 
in accordance with DOT or EPA Regulations.

Non-hazardous powder materials will be disposed of either in 
the trash or through the Laboratory sinks (with eUoundant water).

Samples are to be saved for a period of 60 days after the 
report is sent the client. Thereafter, they are disposed of in a 
manner that is prescribed by regulation or procedure.

6.4 PERSONNEL SAFETY

The following describes RTI procedures for personnel safety.
Safety/Quality meetings will be held, once every six months 

(January and July) on the first Wednesday of the month. The purpose 
of the meetings being to address safety issues and quality 
performances in the RTI LeUboratory. They also function as a form 
of Quality Control Program.

The Safety Coordinator is responsible for the conduct of the 
meetings and to oversee the health and safety issues relating to 
the health and welfare of the employees.

Safety Glasses- safety glasse should be worn when working at
1 Abrasive Saw
2 Sanders
3 Fume Hoods
4 Benches
5 Compressed gas cylinders
6 Ovens

Protective Clothing- protective clothing provided eu:e:
chemical resistant gloves
heat protective gloves
Led) coats & chemical resistant aprons
dust mask
safety glasses

The above clothing items shall be worn in the areas indicated 
signs and/or as necessary.
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Electrical- circuit breakers are located in the Utility Room 
adjacent the Rest rooms, and all breakers are labeled.

Eye Wash- eye washes are located in the Chemistry Laboratory 
and the Metallography Laboratory.

Shower- a shower is provided in the Chemistry Laboratory

Chemical Handling- all employees have access to the MSDS 
Sheets so he/she is aware of any potential dangers. The MSDS sheets 
will be maintained and kept current in the Seunple Receiving file 
cabinet. For health and safety reasons, all personnel should treat 
all chemicals as though they were hazardous material. Should there 
be any doubt ed>out the potential hazards, they must refer to the 
MSDS sheets.

Accident Procedures-(health, fire, tornado, & chemical spills) 
The nximber 911 is posted at all telephones for emergencies.

TORNADO: sit in the hall between the Procees and ICP Labs 
with back to the Process wall.

FIRE: head for the nearest exit. Each exit is indicated 
by the "EXIT" signs in the hallways. Go to the driveway of the 
building on the opposite side of the street. The Laboratory 
Manager, or his representative will count heads of all personnel. 
For this reason, it is necessary that employees who leave the 
biulding for any period of time to exceed one half hour shall call 
the front desk and notify the Secretary they are leaving. Likewise 
on their return they shall again call the front desk to notify of 
their return.

Fire extinguishers are located in areas about the Laboratory 
as prescribed by the Livonia Fire Marshall.

To aid in identifying which employees have escaped the 
building during an emergency, all employees are requested to sign 
out when leaving for any.extended period of time.

CHEMICAL SPILLS: absorbent material is available in the 
Utility Room for cleaning up large chemical spills. If the spilled 
chemical is known to be non-hazardous, the absorbent may be 
disposed of in the trash.

If spilled, and the spilled chemical is unknown, it may be 
checked for pH with Litmus paper, and then neutralized. This to be 
followed by absorption and disposal. First Aid supplies.are located 
in the Lunch Room.

6.5 HOUSEKEEPING
It shall be the responsibility of the department Supervisor 

to see that their laboratory areas are maintained such that there 
is no clutter and a minimum of disorganization.
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An outside service is used to maintain the condition of the 

floors, windows, lavatories, and offices.
The organization performing this tast shall be under the 

supervision of the General Manager, or Technical Director. It is 
appropriate that these people understand the need for following all 
the safety rules applicedsle to thwe RTI employees.
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7.0 TEST METHODS AND PROCEDURES

This Section indexes the documents where test procedures may 
be found for all of the RTI Ladjoratory tests. The most current 
methods of each are located in the RTI Library This Section also 
describes the maintenance of the testing documents. Non-*standard 
test methods are addressed, as well as the procedures for selecting 
test methods and test sequences.

7.1 INDEX OF TESTING DOCUMENTS

Current SAE Handbooks 
Current GM Engineering Standards 
Current Ford Engineering Standards 
RTI Standard Operating Procedures

e) RTI Test Procedures
f) EPA Protocal 

DOT Regulations 
Chrysler Corp. Index Vol. A

a)
b)
c)
d)

g)
h)

The following pages index the tests we are most likely to 
perform, and it's associated method (ASTM, EPA,or DOT).

LIST STANDARDS REGULATIONS

ASTM
No

Part/Section /

METALLOGRAPHY

TITLE

E-930 03.01 Grain Observed, Largest, in Metall 
Sect.

E-112 03.01 Grain Size, Determining Average
A-247 03.01 Graphite in Iron Castings, Eval. 

Microstrucure of
E-340 03.01 Macroetching of Metals & Alloys
E-381 03.01 Macroetch Testing, Insp., & Rating 

Steel Products, etc.
E-407 03.01 Microetching Metals & Alloys
E-3 03.01 Prep, of Metallographic Specimens
E-45 03.01 Inclusion Content of Steel, Determ

ining
E-766 03.01 Magnification of SEM Using NBS- 

SRM-484
E-807 03.01 Metallographic Laboratory Eval-

M A ^ 1 on

E-986 03.01
uoi & j.un
SEM Performance Characterization

E-1077 03.01 Decarburization of Steel Specimens, 
Estimating Depth
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MECHiSNICAL TESTING

Date

C

E-384 03.10
E-883 03.01

A-370 03.01

E-4 03.01
E-10 03.01

E-384 03.01
E-8 03.01
B-557 03.01

E-517 03.01
E-548 03.01

E-18 03.01

E-20 41

E-44 2

E-92 03.01

CHEMISTRY

E-137 42

E-200 30

E-203 30
Reagent •
E-227 42

E-260 42

E-304 42

Microhardness of Materials 
Guides for Metallographic Photo
micrography
Method for Mechanical Testing of 
Steel Products
Verification of Testing Machines 
Brinell Heirdness of Metallic 
Materials
Microhardness of Materials 
Tension Testing of Metallic Materials 
Tension Testing Wrought & Cast Alum. 

& Mag. Alloy Products 
Plastic Strain Ratio r for Sheet Metal 

Generic Criteria for Evaluating Testing 
&. Inspection Agencies 
Rockwell Hardness and Rockwell 

Superficial Hardness of Metallic 
Materials

Rec. Practice for Analysis by 
Microscopical Methods for Particle Size 
Distribution
Def. of Terms Relating to Heat 

Treatment of Metals
Test for Vickers Hardness of Metallic 
Materials

Rec. Practice for Evaluation of Mass 
Spectrometers for Chemical Analysis 
Preparation, Standardization, and 

Storage
of Standard Solutions for Chemical 
Analysis

Test for Water Using Karl Fischer

Optical Emmission Spectrometric 
Analysis of Aluminum and Aluminum 
Alloys by the Point 
to Plane Technique 
Rec. Practice for General Gas 

Chromatography 
Procedures
Rec. Practice for Evaluation of Mass 

Spectrometers for Chemical Analysis of 
Solids
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E-403

E-607

G-1

G-46

E-466

303

B-213
B212
B-117

42

42

MISCELLANEOUS

10

10

10

9

9
9

10

Optical Enunission Spectrometric Analysis 
of Carbon and Low Alloy Steel by the 
Point to Plane Technique 

Optical Enunission Spectrometric Analysis 
of Aluminum and Aluminum Alloys by the 
Point to Plane Technique

Rec. Practice for Preparing, Cleaning, and 
Evaluating Corrosion Test Specimens 

Rec. Practice for Exeunination and Evaluation 
of Pitting Corrosion
Fatigue and Fatigue Resistance of Metallic 
Material B-
Copper Infiltrated Sintered Carbon Steel 
Structural Parts 
Flow Rate Test of Metal Powders 
Apparent Density Test of Metal Powders 
Salt Spray (fog) Testing

7.2 MAINTENANCE OF TESTING DOCUMENTS

All standards, ASTM reference books, and operating manuals are 
located in the RTI Library. These documents are reviewed annually 
by the QA Manager, and the review is recorded and filed under 
"Standard Reference Audits. Client procedures and standards are 
updated on a subscription basis, while others not on subscription 
basis will be updated as RTI is made aware or notified.

7.3 USE OF NON-STANDARD TEST METHODS

In the event that non-standard test methods are used-such as 
for research or development projects-said standards or methods 
should be indicated by the Supervisor of the department doing the 
research or development. The test or development reports should 
note the deviation from the standards and include a detailed 
description of procedures followed.

7.4 SELECTION OF TEST METHODS AND TESTING SEQUENCE

All operating procedures for instrumentation and equipment at 
RTI are outlined in the RTI Standard Operating Procedures. These 
procedures are kept in the RTI Library. As revisions become 
necessary, the QA Manager will insure that previous procedures are 
destroyed, and also that no copies are made and taken to the bench. 
Only original copies may go to the benches.
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7.5 WORK FLOW

The chart on the following page illustrates the manner in 
which in-*coming samples (materials) will move through the various 
departments and sections of RTI Ledaoratory.

€-
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Work Performed

Materials Chemistry

Log into LIMS

Special ProjectsPhysical Testing

Report Sent to Client

Results Not Approved

Electron Miscroscopy

Results Entered Into LIMS

Results Validated & Approved

Sample/Project Received

Report Approved by Lab Director

Work Order Produced & Distributed

Hard Copy Report Generated & 
Approved by Dept. Supervisor
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8.0 MATERIALS AND SAMPLE HANDLING
This Section defines how raw materials and part samples in the 

RTI Laboratory are received, identified, stored, and disposed.

8.1 INCOMING MATERIAL HANDLING

Materials may be received from any of our many suppliers. When 
they are received the Secretary should be notified that they have 
been received and the order for same traced through Laboratory 
purchasing channels.

The person to whom it is addressed is responsible for seeing 
that the material is acceptable and properly identified, and that 
the MSDS sheets accompany the material or are forthcoming in the 
very near future. They are also responsible for proper storage and 
correct usage, and subsequent disposal of the material.

Materials are handled according to instructions on the MSDS 
sheets. Gloves and dust masks are available for use with materials 
which are irritating to the skin or lungs. Safety glasses and an 
eye wash are available for use when handling highly acidic or 
caustic materials, or as indicated by MSDS.

8.2 MATERIAL IDENTIFICATION

All materials when they are received are dated and recorded 
in the INVENTORY LOG of the Receiving Seunple Room. Materials which 
have a critical shelf life are marked with an expiration date. All 
materials received are marked with the date of receipt.

8.3 MATERIAL STORAGE

All incoming materials are stored in the containers in which 
they are received, unless they are so large as not to fit into a 
cabinet or drawer', in which case they will be subdivided into 
smaller containers and properly identified.

8.4 MATERIAL DISPOSAL

All material which has not been used within the required life 
is to be disposed of in accordance with EPA or DOT Regulations.

8.5 SAMPLE PREPARATION

There are several categories of test samples. Each is prepared 
in a unique way. These are described in the RTI SOP Manual.
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Categories of test s£unples include: 
Scunples of actual parts 
Segments of parts 
Waste from water systems 
Test Bars
Coil, wire, or sheet stock 
Solvent seunples 
Pretreatment bath samples 
Water hardness samples 
Waste samples

8.6 SAMPLE IDENTIFICATION

;•

When a sample, or group of samples, is received at the 
Receiving Seunple room, it is examined to ensure that its contents 
agree with the incoming inquirey or shipper.

The sample log-in program assigns a Laboratory Number (i.e. 
91-0000) and the appropriate information is written into the 
record.

The record is to include: Date receivedTarget date; Sample 
ID; By whom submitted, Compamy (client) naune;Object or reason for 
inqui^. An example of the screen print-out is in the Appendix (N) . 
Additionally, the Work Order should include any instructions 
relating to specifications, directives, regulations, etc. The 
sample, or its container is marked by Magic Marker or other 
appropriate marking method or tagging method with the LaUsoratory 
Number.

8.7 SAMPLE STORAGE

After the samples have been properly recorded in the computer 
and the print-out produced, the print-out is set on the shelf with 
the sample(s) for pick up by the various Lad: Technicians. Saunples 
are grouped on the shelf by Department.

The "in-prpcess" samples within any given Lad), section will 
be under the care and responsibility of the Technician or 
SupejTvisor who is to conduct the test or analysis. The person 
caring for the sample(s) shall ensure that the saunple(s) is/are 
protected in such a way as to prevent corrosion where it may be 
relavent, to prevent dilution, stress, heat, or cold. Any special 
instructions given on the chain of custody sheet shall be observed, 
and if there is any question ad>out the instructions*, the client 
must be contacted for elaJsoration.

The residuals of the Materials Ladj. and the Electron 
Microscopy Lab are to remain in those lad)s (properly identified by 
Lab. No.). The residuals from the Chemistry Lab are retained in 
the Corrosion Lads in numerical sequence by Lad: No.
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8.8 SAMPLE DISPOSAL
Residual samples after testing are retained for a minimum of 

sixty days, unless there is a definite protocal requiring longer 
storage time. This may be indicated in the RTI SOP. All samples are 
disposed of in accordance with appropriate Regulations or 
Directives or Community codes.
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9.0 LABORATORY DATA MANAGEMENT
The RTI Laborato^ generates, interprets, and stores large 

volumes of data. This data includes information on analysis 
procedures, test results, and sometimes on product development.The 
RTI Laboratory has various methods for accumulating and storing 
data but as much as possible is stored on computer. This Section 
describes the data management procedures and facilities in the 
Laboratory.

9.1 LABORATORY ANALYSES AND TEST RESULTS

This Section describes the methods of data collection and 
reporting of analyses and test results in the Led>oratory.

9.1.1 DATA COLLECTION

Most analyses and test results are recorded manually in the 
bench log books as the tests are performed. This information is 
recorded on the test report forms included in the Appendix (T) . The 
information on the report form is then entered into the computer 
for the Lab No. assigned to the project. In certain instances the 
instrumentation will produce a direct printout and this data is 
then put into the computer for the appropriate project Lab. No.

9.1.2 RESULT REPORTING

Formats for reporting results of tests or analyses may vary 
from department to department, but in all cases a hard copy report 
will be produced from the computer, where all reports are 
maintained for a period of seven (7) years.

When an outside source is used for analyses, the following 
items shall be stapled together: 1) RTI Work Order,2) requisition 
for outside work,3) original report of outside source including 
QA/QC data. This accumulated infonaation is then used to produce 
the final report.

Should the results of any test or analysis be outside the 
appliceddle specification limits, the instrument/equipment must be 
checked for its calibration. The calibration being correct(ed) the 
test or analysis should be run once more. If the results are within 
2% of the "standard” value, the test will be considered valid, and 
the results reported. Should there be a difference in values that 
exceeds the 2%, the Department Supervisor should have a second 
technician or analyst perform the test or analysis. Agreement on 
one of the previous results will be considered to be the correct 
one, and it is reported.

Failure to agree will require that the Manufacturer service 
department be called and an attempt made to correct the problem. 
Failing that, .the unit shall be "Red Tagged", and not used until 
repairs and calibration are completed, and then the calibration 
sticker affixed to the instrument. All this information is to be
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logged into the instrument maintenenace log book. The technician 
is responsible to see that the infoinnation is coirrectly logged. 
The QA Manager will conduct an audit of the maintenance log books 
on an infrequent basis to ensure records are being kept.

9.2 DATA VERIFICATION

This Section describes methods used in the Laboratory to 
verify the accuracy, repeatability and integrity of data collected. 
The types of data eu:e those generated by computer in the instrument 
or e^ipment, as well as those collected manually by the 
techniciems.

The accuracy of the data accumulated from the Optical 
Emmission Spectrometer, the Universal Testing Machine, the Rockwell 
Hardness Tester, the GC/MS, the ICP and the Dionex are verified 
through a Collaborative Testing Program to be in place by 7-1-91.

Data which is entered into the computer may be verified at the 
time of writing, or by the Technical Director at the time he signs 
the report.

Test results reporting may be verified by the signature of the 
QA Manager, or Technical Director.

9.3 COMPUTER DATA COLLECTION & PROCESSING SUMMARY

This Section sximmarizes the data collection and processing 
which are facilitated by use of a computer in the RTI Laboratory.

1. Word Processing-word processing is used for developing 
manuals and for correspondence. This aids in maintaining permanent 
records and allows updates to be made in a timely manner.

9.4 DATA/REPORTS STORAGE AND MANAGEMENT

RTI has developed its own laJabratory information management 
system (LIMS) for handling of all data and reports on the work 
submitted for testing. This system is written in dBase code and now 
runs under FoxPro on a PC platform in a NOVELL network environment. 
The system is capeible of tracking all data and information from 
seunple log-in stage to final reporting and billing.

When the results are ready for distribution they are 
photocopied by the Secretary, the original mailed, the copy for 
filing identified with the letter ”F" and filed in the cabinet at 
her station. These files contain the current year report copies as 
well as those of the preceeding yeeu:. Reports older than two (2) 
years eu:e archived in the warehouse for a period of three (3) more 
yeeurs.

9.5 TEST REPORT REVIEW PROCESS

The reports generated in the sepeirate departments are
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reviewed, signed, or initialed by the Technical Director. A minimum 
of 10% of the raw data (Worksheets) are reviewed by the QA Manager.

The QA Manager will arbitrarily select a day of the week in 
which he will review all reports, or a maximum of 10, for that day 
by personal interview with the technicians or supervisors who 
performed the test or analysis. A record of the reviews will be 
maintained in the QA Office and signed by the QA Manager. The 
General Manager will audit these records on a semi-annual basis. 
A copy of the form used is seen in the Appendix.
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10.0 DIAGNOSTIC AND CORRECTIVE ACTIONS
This Section defines procedures and guidelines for 

identifying, diagnosing, and correcting quality problems. 
Proficiency and collaborative testing provide opportunities for 
identifying laboratory procedure quality problems at an early 
stage. Problems must be identified before incorrect critical 
decisions are made in the Laboratory. When problems do arise, this 
Section of the Quality Manual provides procedures for correcting 
them.

10.1 PROFICIENCY AND COMPARISON TESTING
Proficiency testing is conducted by the QA Manager once each 

quarter for those tests or analysis systems which have results 
which emanate from an instrument in the form of numbers or curves. 
If the expected results do not fall within the precision and 
accuracy requirements of the test specifications, proficiency tests 
are continued until specification tolerances are reached.

The proficiency test is conducted in the accordance with the 
following plan when testing problems are indicated by apparent poor 
results from the bench(s).

Step one: The technician (ICP, GC, OES, Dionex,etc)- involved 
is asked by the QA Manager to analyze two (2) known standard 
materials under his supervision. If the results of the test(s) fall 
outside the expected range, then an equipment problem is indicated. 
This problem may be either a mechanical one, or an operating 
procedure problem. Operating procedures are reviewed, and the 
instrument re-calibrated.

If a potential problem is not then found, a more thorough 
study of the problem is initiated by the Technical Director or the 
General Manager. When the problem is found and fixed, it is 
verified by repeating theis "Step one”. Accomplishing this, the 
proficiency testing returns to the regular schedule.

10.2 CORRECTIVE ACTION OF TEST PROCEDURES

When proficiency testing reveals inadequate testing 
procedures, the following corrective action will be taken by the 
Technical Director. I

1. Determine the source of inadequacy (method, equipment or 
personnel

2. Adjust procedure
3. Retest procedure

Repeat the preceding three steps until the procedure has been 
verified as correct.

If the problem is mechanical or instrumental, involving 
ladioratory equipemnt or instrument, the following steps are taken:
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1. Review the operations and calibration manual.
2. If the equipment/instrument is not being operated 

correctly, adjust the operations and verify that the problem has 
been corrected.

3. If the equipment/instrument is being operated correctly, 
but cannot be calibrated, the maintenance manual for the 
equipment/instrument will be referenced.

4. If following the procedures in the maintenance manual 
corrects the problem, the equipment/instriiment will be re
calibrated. It will then be verified that the problem is solved, 
by statistical methods.

5. If following the procedures in the maintenance manual does 
not solve the problem, if those procedures cannot be understood, 
or if they so direct, then the manufacturer will be called. It may 
be that the telephone call can reveal the problem cause, and if 
not, the manufacturer service department asked to come in and 
repair the equipment/instr\iment. If the warrantee allows, an 
outside service organization may be called in to perform repairs. 
When the equipment/instrument is repaired, it must be re-calibrted. 
All maintenance or equipment repair activities will be recorded in 
the Instrument maintenance log book. The QA Manager will from time 
to time review the steps taken and the recording thereof.

10.3 TECHNICAL COMPLAINTS

Technical complaints are addressed by the RTI senior staff 
member with the most expertise in the field of complaint in 
addition to the QA and General Managers. A copy of the "Technical 
Complaint" form (seen as Appendix Z) is filled out. If the 
complaint is not valid, every attempt is made to satisfy the client 
by reporting the steps taken to ascertain the validity of the 
results presented. If the complaint is determined to be valid, then 
the cause for the complaint will be corrected immediately, and so 
reported on the form. Verification that the cause for a valid 
complaint has been corrected is the responsibility of the QA and 
General Managers. The "Technical Complaint" form will be filed by 
the Genral 'Manager's Secretary and kept under control of the 
Manager.

10.4 REPORT SUPPLEMENTS

Whenever a report or reports must be corrected, the new report 
shall be headed: "SUPPLEMENT TO LABORATORY NO..
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11.0 LABORATORY RECORDS

This section describes how RTI Laboratory records are 
maintanied, confidentiality and security features, and how 
historical files are handled.

11.1 MAINTENANCE OF RECORDS

Testing data and test reports are maintained in the computer 
and in the project files. When seunples or projects are received 
they are assigned a Laboratory Niunber (or project number) and the 
test data, report informatiomn that is generated, and a copy of the 
report are placed in that file. Project files are located in a 
locked cabinet under the Secretary's supervision.

Calibration records are maintained in a CALIBRATION RECORD 
NOTEBOOK.

Records are held by the Laboratory for a minimum of three (3) 
years, unless otherwise specified by regulation or directive. At 
the end of three (3) years a review may take place to determine 
whether any records should be kept for an additional two (2) or 
three (3) years.

The updating and control of documents affecting quality are 
described below.

Customer Engineering Standards (i.e. GM and Ford) are on a 
subscription basis. When a customer has changes or additions to 
their standard, they are automatically sent to the Laboratory

SAE Handbooks and ASTM Standards are replaced as they may be 
needed.

RTI Equipment/Instrumentation- the SOP Manual is reviewed and 
updated annually by the General Manager and QA Manager. Whenever 
changes or additions are made to any equipment or instrument, prior 
to the annual review, the SOP Manual is revised.

11.2 CONFIDENTIALITY AND SECURITY

General directives for confidentiality and security in RTI 
Laboratory are described in Section 3.7. The security of laboratory 
records is described here. No restricted RTI documentation may 
leave the premises without approval of the General Manager. Other 
official documentation may be taken out of the Laboratory if there 
is a duplicate copy retained in the Laboratory, and upon approval 
of the General Manager.
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Duplicate files or computer disks of critical laboratory 
information are stored at Detrex Corporation Offices in Southfield.

11.3 HISTORICAL FILES

Historical information regarding any development work or any 
formulations are kept in the Technical Director's Office. Test 
result records more than two (2) years old are filed in storage 
boxes in the warehouse.
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12.0 SUBCONTRACTING
When purchasing any chemicals used for analysis in this 

Laboratory, a Certificate of Analysis and/or Material Safety Data 
Sheets are to be received with the shipment from the supplier. If 
the analysis of any material does not meet the required 
specifications as stated on the container, the material WILL be 
rejected and returned to the supplier explaining why the material 
was rejected.

Laboratories which are chosen to perform adjunct analyses for 
RTI are very selectivley chosen based on their compliance with the 
criteria established by such agencies as A2LA, CPC, EPA and major 
automotive manufacturers. These Laboratories are audited annually 
by the QA Manager and/or the Technical Director. An exeunple of the 
form used for those audits is seen in the Appendix, and the 
completed forms will be kept in the QA Office.

The list of Laboratories currently used by RTI is kept on file 
in the QA Office.
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13.0 ANALYTICAL LABORATORY CONTROLS

13.1 LABORATORY BLANKS

13.1.1 DEFINITION AND PURPOSE

A laboratory blank usually consists of deionized water which 
is prepared and analyzed as if it were a seunple. The laboratory 
blank is used as a check for contamination.

13.1.2 ANALYSIS FREQUENCY OF LABORATORY BLANKS

Laboratory blanks are analyzed after each grouping of 10 
samples and at the end of the analytical run for most types of 
analyses. In other words, when 1-10 samples are analyzed, 1 
laboratoiry blank is required. In an analytical run containing 11- 
20 samples, 2 laJsoratory blanks are required. Several exceptions 
are made however. The required frequency for laboratory blanks for 
GC and GC/MS analyses is one per batch of S2unples, regardless of 
the number of seunples. There are some analytical methods for which 
the analysis of a leiboratory blank is not meaningful. Specific ion 
electrodes, for exeunple, will not stabilize in deionized water. 
Flashpoint is another excunple of a test for which a laboratory 
blank is not applicable. Analysts may choose to analyze more 
laboratory blanks than required.

13.1.3 ACCEPTANCE LIMITS FOR LABORATORY BLANKS

Laboratory blank values are considered to be acceptable if 
they are less than or equal to-the detection limit of the test.

13.1.4 CORRECTIVE ACTION

Although a laboratory blank value is considered acceptable as 
long as it is less than or equal to the detection limit, an 
acceptable blank value is subtracted from the sample values 
associated with it (most usually the group of 10 or less samples 
analyzed since the last blank) in order to compensate for 
instrumental drift or analyst bias.

Ideally, when a laboratory blank value exceeds the detection 
limit, the analyst halts the analysis until he/she investigates the 
problem. If the problem is one of instrumental drift, the 
instrument is re-zeroed, and those scunples analyzed since the last 
accepteUale blank are re-analyzed.

If the problem is one of conteunination, the source of the 
conteunination is determined and actions taken to remove the 
contamination and to assure that this contamination does not affect 
sample results. It is generally desirable and feasible to produce
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an analytical run in which no blank is cibove the detection limit. 
When such a desirable situationis not possible, it is permissible 
to subtract a blank that is greater than the detection limit from 
the sampleresults associated with it. These results are reported 
with a code "X"; code "X" indicates: "A blank over the detection 
limit of the test was subtracted from this result".

13.2 INSTRUMENT CALIBRATION

The purpose of this section is to provide an overview of 
instrument calibration procedures. Calibration procedures specific 
to each analytical method are located in the RTI SOP Manual.

13.2.1 ICP

The ICP only accepts a two (2) point calibration with a high 
standard and a blank. Three (3) standards and a blank are analyzed 
after calibration so that the assayed concentration values appear 
at the top of the printout. If the re-£malysis of the high standard 
and the midrange standard produce standard concentration values 
which are not within 10% of the expected values, or the limits 
established using statistical analysis of historical data, the 
instrriment is re-calibrated. A standard at the detection limit also 
checks the calibration.

13.2.2 GAS CHROMATOGRAPH (GC)

The GC is capedsle of storing calibration. If a calibration for 
a particuleu: analyte is stored, then only a check standard at a 
high range '(higher than anticipated swple concentrations), a 
blank, and a detection limit standard are analyzed. The check 
standard must read within 10% of the expected value, or the limits 
established using stistical analysis of historical data. If if does 
not read within 10%, or the limits of 3 sigma, the analyst prepares 
-a new check standard and analyzes it. If the new check standard 
does not fall within 10% of the expected value, then the analyst 
consults a supervisor who may determine that a new calibration 
should be entered into the GC. If the calibration is not stored in 
memory,then appropriate multi level standards are used for 
recalibration. A blank and a detection limit standeucd are also to 
be analyzed.

13.2.3 GAS CHROMATOGRAPH/MASS SPECTROMETER (GC/MS)

GC/MS calibrations axe generally stored on the instrument. 
Five standards are used for the calibration. The check standards 
must read within 20% of the expected value, or the limits 
established using statistical analysis of historical data. 
Detection limit standards and blanks are also analyzed.
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13.2.4 ATOMIC ABSORPTION
AA Spectrophotometers capable of computerized standardization 

are calibrated with a minimum of three (3) standards and a blank. 
After calibration, these same three (3) standards and blank are re
analyzed so that the assayed concentration values appear at the top 
of the printout. If this re-analysis of the high standard and 
midrange standard produces standard concentration values which are 
not within 10% of the expected values, the instrument is re
calibrated. A multi-point standard at the detection limit also 
checks the calibration.

When the AA is used for Mercury determinations it is 
calibrated with a minimum of four (4) element standards and a 
blank. A detection limit standard is also analyzed.

13.2.5 AUTOMATED COLORIMETRIC METHODS

Automated standards are calibrated with a minimum of four (4) 
standards and a blank. A detection limit standard is also analyzed 
during the analytical run.

13.2.6 SPECIFIC ION METER

Four (4) multi level standards are used to calibrate specific 
ion meters. A detection limit standard is also analyzed during the 
analytical run. Blanks are not analyzed since the meter response 
tends to drift indefinitely. The values of the standards used for 
calibration are noted on the analyst's worksheet.

13.3 DETECTION LIMITS

A standard at the detection limit is analyzed each time an 
analytical test is performed. The detection limits for each test 
method are estadslished based on the statistical analysis of 
historical data on the matrix blanks and are maintained by the 
analysts and verified by the immediate supervisor.. This could mean 
that different detection limits prevail for various types of seunple 
matrices being analyzed. A rule of. 3 Sigma ed>ove the mean 
background noise is appolied to establish these detection limits.

If it is necessary to dilute a sample in order to avoid matrix 
interference or because of insufficient sample volume,and the 
concentration after the dilution is less than the detection limit, 
the concentration of that scunple is reported as less than the 
result obtained from the multiplication of the detection limit 
times the dilution factor. The reported result should be 
accompanied by code "Y"; code "Y" indicates: "detection limit 
change due to dilution".
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13,4 METHOD OF STANDARD ADDITIONS
The method of standard additions is a technique which is used 

to obtain more accurate concentration values on samples which 
contain interferences.

The Scunple is spiked with analyte at three different levels. 
The concentration of the s£UDople plus the highest spike is kept 
within the linear range of the test. Samples with concentrations 
near the upper range of the test are therefore diluted before being 
spiked. The same sample dilution is used in each of the three 
spiked samples and the sample is analyzed unspiked at that same 
dilution. A best fit line is constructed with the theoretical 
concentration of the spike added (after dilution by the sample) aas 
the eddscissa and the actual concentration reading of the spiked 
seunples and the unspiked sample as the ordinate. The X intercept, 
after multiplication by the appropriate dilution factor, represents 
the concentraion of the seunple unbiased by certain interferences.

Results determine using the method of standard additions are 
reported with a code "S"; cose "S indicates: ?this result has been 
obtained using the method of standard additions".

13.5 PREPARATION OF REFERENCE CONTROLS (CHECK STANDARDS)

13.5.1 DEFINITION AND PURPOSE

A preparation reference control consists of a known 
concentration of standard reference material in an appropriate 
solvent. The preparation reference control is pertinent only to 
those tests for which samples are subjected to sample preparation 
techniques such as extraction, distillation or acid digestion; the 
preparation reference control is treated in the seune manner as the 
seunples. The purpose of the preparation reference control is to 
provide a check on the accuracy and precision of the preparation 
technique as well as the analytical measurement technique. 
Preparation reference controls, in conjunction with reference 
controls provide a useful means of pinpointing whether there are 
problems with the prepauration, the analytical measurement 
technique, or both.

13.5.2 ANALYSIS FREQUENCY OF PREPARATION REFERENCE CONTROLS

One preparation reference control is prepared each time a 
particular preparation is performed on a batch of samples. In the 
case where one particular preparation prepares the sample for 
numerous analyses, only one analyte is examined during a given 
period of time. For example, a certain acid digestion preparation 
may be capable of preparing seunples for the analysis of many 
different metals; the preparation control for that digestion, 
however, targets only one of those metals. When adequate data is
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accumulated for that particular metal, another metal is targeted 
as determined by the Quality Assurance Manager.

13.5.3 ACCEPTANCE LIMITS FOR PREPARATION REFERENCE CONTROLS

Acceptance limits for preparation reference limits are , 
generated within the laboratory based on past standarddeviation 
data. Analysts are periodically issued listings of these control 
limits.

13.5.4 CORRECTIVE ACTION

When necessary, corrective actions applied are specific to and 
subject to the constraints of the particular analytical method.

13.6 REFERENCE CONTROLS (CHECK STANDARDS)

13.6.1 DEFINITION AND PURPOSE

A reference control consists of a known concentration standard 
reference material in an appropriate solvent. The purpose of the 
reference control is to provide a check on the accuracy and 
precision of an analytical measurement technique at specific 
intervals during an analytical run. The reference control is not 
subjected to any seunple preparation techniques such as extraction, 
distillation or acid digestion. The preparation reference control 
provides information relative to such preparation procedures. 
Distinguishing between these two types of controls- the reference 
control and the preparation reference control- provides a means by 
which the analyst can determine whether the source of a peurticualr 
problem originates with the sample preparation or with the 
analytical measurement technique.

The reference control is also designed to be an independent 
check on the calibration standards. The reference control is 
prepared on a different day than the calibration Standards for 
those analytes for which it is possible to store or preserve the 
control material. For those analytes for which it is not possible 
to preserve the control material, the reference control is prepared 
by a different analyst at the seune time as the calibration 
standards. Whenever possible, stock solutions from different 
sources are used to prepare the calibration standards and the 
reference controls.

13.6.2 ANALYSIS FREQUENCY OF REFERENCE CONTROLS

Reference controls are analyzed at the end of every grouping 
of 10 seunples and/or at the end of the analytical run. In other 
words, for 1-10 samples, 1 reference control is analyzed. For 11- 
20 seunples, 2 reference controls are analyzed, etc.
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Reference controls can only be analyzed when it is possible to 
prepare standard material; reference controls are not analyzed with 
samples being tested for suspeded solids, for excunple.

13.6.3 ACCEPTANCE LIMITS FOR REFERENCE CONTROLS
Acceptance Limits for reference limits are established by the 

QA Manager based on statistical analysis of performance data after 
consultation with the analysist and his/her immediate supervisor. 
These limits will be periodically reviewed by the QA Manager and 
updated, if needed, based on immediate past performance. Analysts 
are periodically issued listings of these control limits.

13.6.4 CORRECTIVE ACTION

Analysts re-analyze the group of sannples which were analyzed 
immediately prior to the unacceptable reference control result, but 
after the laat acceptable reference control result or the 
calibration.

13.7 REPEAT CONTROLS (DUPLICATES)

13.7.1 DEFINITION AND PURPOSE

A repeat control is analyzed by repeating the analysis of an 
actual s£unple that has already undergone preparation treatment such 
as digestion, distillation, etc. The purpose of the repeat control 
is to determine the effect that the matrix of the seunple has on the 
reproduc£d)ility of data.

13.7.2 CALCULATIONS NECESSARY FOR THE EVALUATION OF
REPEAT CONTROLS (DUPLICATES)

The following information is reported on the quality control 
data sheet which is submitted with each batch of analytical 
results.

1. The RTI identification number of the seunple which is 
used as the repeat control.

2. The assayed concentration of the sample the first time 
it was emalyzed.

3. The assayed concentration of the sample the second time 
it was analyzed.

4. The absolute difference (AD) is defined as the absolute 
value o{ the difference between the two values.

5. The relative percent difference (RPD) is defined as the 
absolute value of the difference between the two values 
divided by the mean of the two values expressed as a 
percentage.
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#4 X 100 
(#2+#3)/2

13.7.3 ANALYSIS FREQUENCY OF REPEAT CONTROLS (DUPLICATES)

A range of 5-10% of the total samples in a month will be run 
as samples. A single sample is divided into two (2) segments and 
analyzed, and both values recorded. The absolute difference of the 
two (2) divided by the mean is the value recorded.

13.7.4 ACCEPTANCE LIMITS FOR REPEAT CONTROLS
1. Repeat values are always considered to be in control if 

the absolute difference (AD) between the two values is 
less than or equal to twice the detection limit. In the 
case of one value which is less than the detection limit 
and one value which is above the detection limit, the 
repeat controls are considered to be in control if the 
positive value is less than or equal to three times the 
detection limit. If these criteria are not met, then the 
repeat control values are not in control unless the 
criteria presented in paragraph #2 below are met.

2. For repeat control values which are not in control 
according to the criteria in paragraph #1 above, the 
relative percent difference (RPD) must be less than or 
equal to the limits which are issued by the Quality 
Assurance department in order for these repeat control 
values to be considered to be acceptable. These limits are 
based.on statistical treatment of past performance.

13.7.5 CORRECTIVE ACTIONS FOR REPEAT CONTROLS (DUPLICATES)

A repeat control sample which has a percent recove^ outside 
the acceptable range alerts the analyst to two (2) possibilities: 
1) Uncertainty exists as to what should be considered an accurate 
result for the S2unple which was repeated; and 2) The results 
obtained for ALL the samples which were analyzed WITH the 
unacceptable repeat control may also be inaccurate. The analyst 
must therefore do as much as possible to obtain accurate results 
for the sample within that analytical run. The following steps help 
to achieve this goal. (These steps assume that there are no obvious 
indications that there is something wrong such as unacceptable 
reference controls, sample cayyover, severe instrument drift, etc.)

1. If there is another acceptable repeat control within the 
same analytical run as the unacceptable control, then the 
other results in the analytical run can be considered 
acceptable; the problem then is reduced to determining 
what value is accurate for the repeated sample itself.
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2. If there is no other acceptable repeat control in the 
analytical run, then another sample is chosen for 
repeating. If this repeat control value is acceptable, 
then the results from the analytical run are cpnsidered 
valid. If it is not acceptable, the analyst repeats 
additional samples until an acceptable value is obtained 
or until all of the seunples have been repeated.

3. At some point during this process, the emalyst pauses to 
consider reasons why the samples are not repeating 
properly. One obvious problem could be the heterogeneity 
of the sample. If this is the case, ‘then further 
preparation is performed on the sample in order to 
achieve a more uniform sample which can be diivided 
easily.

4. A third analysis is performed on all samples which have 
been repeated once with acceptable results. If this 
repeated value is close enough for one of the other 
values to be considered accepted>le by the criteria 
discussed above, then the average of those two values is 
reported as the result for that sample. If this repeated 
value happens to be within an acceptable range of both 
the other values, then the average of all three of the 
values is reported. In the unlikely event that all three 
values are not close enough to eachother, a supervisor 
is consulted and the case is treated individually.

13.8 SURROGATE SPIKES 

13.8.1 DEFINITION AND PURPOSE

A surrogate spike is a compound which behaves in the same 
manner as the analytes of interest when spiked into a sample. 
Surrogate compounds are often structurally similar to the analytes 
being tested. Surrogate spikes are added to most seunples which are 
analyzed using the gas chromatograph/mass spectrometer (GC/MS); 
they are added prior to purging in the case of volatile compounds 
and prior to extraction in the case of semi-volatile compounds. The 
purpose of the surrogate spikes is to monitor the seunple 
preparation procedure and to determine the effect of the seunple 
matrix on the recovery of the analytes. Low recoveryies can 
indicate either a sloppy preparation procedure or a problem sample 
matrix which is preventing good recovery.
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13.8.2 ANALYSIS FREQUENCY OF SURROGATE SPIKES
When applicable to a particular GC/MS analysis, surrogate 

spike compounds are added to each sample.

13.8.3 ACCEPTANCE LIMITS FOR SURROGATE SPIKES

Acceptance limits for surrogate spikes are based on standard 
deviation data from past performance. Analysts are periodically 
issued updates of the acceptance limits.

13.8.4 CORRECTIVE ACTION
If the surrogate spike recoveries are not within the 

acceptance limits, a new aliquot of seunple is prepared after being 
spiked with surrogate standards. If the surrogate spike results are 
within the acceptance limits in the second preparation, only the 
concentrations obtained from this analysis should be reported as 
results. However, if these surrogate spike recoveries are also 
outside the acceptance limits, then the analytical results reported 
for that sample should be accompanied by an explanation that the 
Scunple matrix prevented accurate analysis.

13.9 SPIKED CONTROLS

13.9.1 DEFINITION AND PURPOSE

A spiked control is analyzed by adding a known concentration 
of analyte to an actual seunple which has already undergone 
preparation treatment such as digestion, distillation, etc.
The volume of the spiking solution does not exceed 1% of the volume 
of the seunple. The purpose of the spiked control is to determine 
the effect that the matrix of the sample has on the analysis. The 
underlying assumption is that if there are problems recovering the 
added analyte during the analysis, then the results of the analysis 
of the saunple itself are suspect.

13.9.2 CALCULATIONS NECESSARY FOR THE EVALUATION OF SPIKED
CONTROLS

There are five pieces of information regarding the spiked 
controls which are reported on the quality control data sheet which 
is submitted with each batch of analytical results. These are:

1.

2.

The RTI identification number of the sample which is used 
for the spiked control.

The concentration of the analyte added to the saunple 
expressed in terms of its final concentration after it has
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been added, and therefore diluted, by the seunple. This 
concentration can either represent the theoretical 
concentration added to the seunple or the analyzed 
concenrtraion, depending on the type of analysis and the 
type seunple.

This concentration is determined as follows:

a. For graphite furnace results and for metal results on 
solid waste and leachate samples, the concentration of the analyte 
added to the seunple is considered to be the assayed concentration 
of that standard in deionized water. For example, if a deionized 
water blank is spiked with 0.1 mL of a 1000 mg/L standard of lead 
into 10 mL of deionized water and the result obtained upon analysis 
is 9.9 mg/L, then 9.9 mg/L is used as the "spike added" as long as 
the samples are spiked in exactly the same manner.

b. For results other than those generated by the graphite 
furnace or those which are not metal analyses on solid waste and 
leachate samples, the concentration of the analyte added to the 
sample is considered to be the theoretical concentration. For 
example, if 0.1 mL of a. 1000 mg/L standard of lead is added to a 
10 mL Scunple, then the "spike added" should be reported as lOmg/L.

3. The assayed doncentration of the sample after the spike has
been added.

4. The assayed concentration of the sample before the spike 
has been added. The result used is the actual value 
obtained from the analysis regardless of whether that value 
is below the detection limit or negative.

5. The percent recovery of the spike which is calculated as:

(#3 - #4) X 100
#2

The percent recovery is the result that is used to 
determine whether or not the spiked control is acceptable 
by virtue of whether it falls within the acceptance limits.

13.9.3 ANALYSIS FREQUENCY OF SPIKED CONTROLS

The analysis frequency required for the spiked controls 
depends both on the type of sample and the methodof analysis. Taible 
I indicates the analysis frequency for the spiked controls 
according to the type of analysis performed. Spiked controls can 
only be analyzed when it is possible to prepare standard material; 
spiked controls arenot analyzed with S2unples being tested for 
suspended solids, for example.
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13.9.4 ACCEPTANCE LIMITS FOR SPIKED CONTROLS

Acceptance limits for spiked control are set in two (2) ways: 
1) when it is determined that an outside agency such as the EPA 
requires certain limits on certain types of s£unples or analyses, 
these are the limits that are used; 2) when there are no fixed 
limits set by an agency to achieve, then limits are generated based 
on standard deviation data from past performance. These limits 
areperiodically updated as new confidence limits are calculated. 
The QA Manager would provide this information when enough new data 
has been accumulated and found to be statistically significant to 
update the previously esteiblished limits. Table I indicates whether 
the acceptance limits for the various types of analyses and scunples 
have been set by an outside agency or whether thay are generated 
within the laboratory. If they are set by an outside agency, then 
the limits for the percent recovery are actually listed. If they 
are generated within the laboratory, then "generated” is listed. 
In the case of "generated", the analyst consults the most recent 
update of the control limit listings which is periodically issued.
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TABLE I 
FREQUENCY AND ACCEPTANCE LIMITS FOR SPIKED CONTROLS

Analysis Type Sample Type Frequency %Recovery
Acceptance

Limits

Graphite furnace All except IH All 90-110
ICP Solid waste All Generated

ICP Leachates All Generated

ICP Water 1/batch or
1 every 20

Generated
Flame AA, Cold 
Vapor, Hydride

Solid waste All 90-110

Flame AA, Cold 
Vapor, Hydrid

Leachates All 90-110

Fleune AA, Cold 
Vapor, hydride

Water 1/batch or
1 evry 20

Generated

All non-Atomic 
Absorption or 
non-ICP methods

All except
IH

y

1/batch or
1 every 20

Generated
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13.9.5 DEFINITIONS FOR TABLE I

Solid Waste All samples with the codes"W-Wet", "W- 
Dry or "Oil Prep" on the Work Sheet. 

Leachate All samples with the codes "EP 
Leachate","TCLP Leachate", or "ASTM 

Leachate" on the Worksheet.

Water Seunples which do NOT have the following 
codes on the worksheets: W-Wet,W-Dry
Oil Prep, EP Leachate, TCLP Leachate, or 
ASTM Leachate.

1/batch or 
1 every 20

Generated

A spiked control S2unple should be analyzed 
at the end of every grouping of 20 samples 

and at the end of the analytical run. In 
other words,- for 1-20 samples, 1 spiked 
control is analyzed. For 21-40 samples, 
2 spiked controls should be analyzed,etc.

Limits are generated within the laboratory 
based on past standard deviation data. 
Analysts are periodically issued listings 
of these control limits.
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13.9.6 CORRECTIVE ACTIONS
A spiked control seunple which has percent recovery outside of 

the specified limits alerts the analyst to two (2) possibilities: 
1) The results obtained for the unspiked sample which was used as 
the spiked control may not be accurate; and 2) The results obtained 
for ALL the saunples which were analyzed WITH the unacceptable 
spiked control may also not be accurate. The analyst does as much 
as possible to obtain accurate results for the samples within that 
analytical xnin.' The following steps help to achieve this goal. 
(These steps assume that there are no obviuos indications that 
there is something wrong such as unacceptable reference controls, 
sample carryover, severe instrumental drift, etc.)

•
1. Optional step: The spiked control sample may be re-analyzed 

or re-prepared and analyzed if there is some doubt as to 
whether the original analysis was valid. If the percent 
recove^ on this rerun falls within' the limits, then the 
analytical run is acceptaUsle.

2. If the percent recovery on the spiked control seunp-le is still 
unacceptedsle after the rerun, the other results obtained 
during the analytical run are examined. If there are other 
spiked samples within the same analytical run which have an 
acceptable percent recovery, then the results for the other 
unspiked samples areconsidered acceptable and only the 
particular sample with the unacceptaJale percent recovery 
remains in question. However, if there are no other acceptable 
spiked controls in the run, then ALL results remain in

. question. Additional samples in the same analytical zrun are 
spiked until an acceptable percent recovery ona sample is 
obtained or until all of the samples are spiked.

3. At this point the analyst may consult a supervisor and/or 
further investigate the nature of the sample and the

interferences which prevent acceptable percent recoveries on 
spiked samples; if applicedsle, he/she takes steps to remove 
these interferences from the sample. As a "real life" exeunple, 

a sample was analyzed for cyanide; when this sample was 
spiked, it showed no recovery of the spike. Recovery 

approached about 50% when the seunple was diluted 1:500. Since 
the method indicated that Chlorine was an interferent, the 
sample was checked for Chlorine and showed positive with test 
paper. The sample was then dechlorinated before analysis; when 
spiked again, recovery was acceptedsle with no dilution.

4. For samples for which it is not possible to remove 
interferents and therefore obtain a satisfactory percent 
recovery, the following rules apply:
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a. If the percent recovery result is greater than the 
upper acceptance limit but the analytical result is

.below the detection limit, a result of less than the 
detection limit is reported and no further action is 
necessary. The rationale is that a high percent 
recoveiry indicates an enhanced signal. If the assayed 
concentration of the sample is less than the detection 
limit when it is enhanced by an interferent, then the 
assayed concentration minus the interferent would also 
be less than the detection limit.

b. If the percent recovery of a metal analyte is outside 
of the acceptance limits but greater than or equal to 
40%, and the results do not meet the criteria in part 
"a” above, the method of standard addition is used to 
obtain the result. Section 13.4 describes the method 
of standard additions technique. The one spike 
analysis that has already been performed on this 
sample is considered to be one of the three (3) spikes 
necessary to perform the method of standard additions; 
therefore, only two (2) more analyses are necessary. 
When the method of standard additions is used to 
obtain a result, a code ”S" is submitted with the 
result; code "S" indicates " This result was obtained 
by the Method of Stamdard Additions".

c. If the percent recovery of a non-metal analyte is 
outside tha acceptance limits but is greater than or 
equal to 40%, and the results do not meet the criteria 
described in "a" above, a supervisor (or someone with 
past experience) is called upon to determine whether 
the method of standard additions is applicable to that 
particular analysis. When the method of standard 
additions is used to obtain a result, a code "S" is 
submitted with the result; code "S" indicates "This 
result was obtained by the Method of Standard 
Additions”. For samples for which the method of 
standard additions is not applicable, the results are 
reported with an explanation that they may not be 
accurate due to interferences from the seunple matrix.

d. Samples for which the percent recovery is less than 
40% are diluted five (5) times and spiked again. If 
the resulting percent recovery is greater than or 
equal to 40%, then the procedures described in parts 
"a" through "c" above are followed on the diluted 
sample.
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The method of standard additions, if applicable, 
is performed on the diluted seunple and the 
results, including a result below the detection limit, 
are multiplied times the dilution factor.
A code "d" is included with the result if the 
detection limit has been raised; code "D" indicates 
"Detection limit change due to a dilution". If the 
percent recovery on the diluted seunple is still less 
than 40%, a supervisor is consulted as to whether the 
sample should be diluted further.

13.10 STATISTICAL TREATMENT OF QUALITY CONTROL DATA

Control samples eure prepared, analyzed, and reported by the 
analysts according to standard operating procedures. The control 
data are then entered into the RTI LIMS network for statistical 
treatment and control chart printing.

13.10.1 DETERMINATION OF ACCEPTANCE LIMITS FOR REPEAT 
CONTROLS

Replicate concentration values for a particular analyte are 
only entered into the computer when both of the values are greater 
than five times the detection limit of thatanalyte. The reason for 
excluding replicate concentrations that are five times or lower 
than the detection limit is that even small 2Ubsolute differences 
cause very large relative percent differences at these low 
concentration levels. These high relative percenr differences (RPD) 
would cause the acceptance limits to be too high to be meaningful 
at higher sample concentration levels.

The computer program prompts for both the original seunple 
concemtration and the replicate value. The relative percent 
difference (RPD) is calculated by the progreun. The acceptance 
limits are detrmined as follows:

WL » 2.51xR

where
3.27XR

R» average relative percent Difference (RPD) 
NL> warning limit 
CL« control or acceptance limit

\t
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13.10.2 UPDATING OF ACCEPTANCE LIMITS
The software progreun is written so that limits can be 

calculated after a minimum of five data entries. Limits based on 
such a small number of data points are considered only temporary? 
they are useful in supplying guidance regarding analytes which are 
seldom analyzed by the laboratory. Limits established for the more 
frequently analyzed pareuneters are always based on 30 or more data 
points after the first 30 data points have been collected. The 
limits are routinely updated at the end of every quarter and issued 
to the analysts at that time. However, if the Quality Assurance 
Manager believes that signiificant improvements have been made in 
a method and he wants to issue new limits before the routine 
update, it is possible to recalculate the limits at any time. When 
the limits are recalculated and updated, all of the data which has 
been collected on that disk for a particular pareuneter are included 
in the recalculation.

13.10.3 CONTROL CHARTS

The software program constructs charts based on the mean, 
warning, and control limits. The chart on the following page is 
typical and shows the limits based on the standard deviation, 
preparation reference, reference, spiked, and surrogate spike 
control values. These are plotted on this type chart. The second 
example shows a typical control chart on which relative percent 
differences for repeat controls are plotted. Data points are 
represented by each anlayst/s last initial. The horizontal axis of 
the chart shows the file record number which was assigned to the 
data point which was plotted. That record number can be used to 
retrieve, eitherfrom the computer disk or from hard copy of the 
data on the disk, tha actual control value, the initials of the 
analyst who submitted that control value, and the date of 
analysis.In turn this is adequate information to retrieve the 
actual worksheet and full name of the analyst performing the test.

Control charts are printed after every 30 control values and 
are presented to the QA Manager. The QA Manager ex2unines the charts 
for data points which are out of control or for trends which may 
be leading to an out of control situation. Documentation of the 
corrective action taken regarding control values which are outside 
of the acceptance limits are added during this examination. Copies 
of each control chart are distributed to the Laboratory Technical 
Director and the applicadile department Supervisor.
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13.10.4 DOCUMENTATION OF QUALITY CONTROL DATA

It is primarily the responsibility of the analyst to produce 
quality data. The analyst is responsible for analyzing control 
sample during each analytical run. He/she is familiar with the 
methods of preparation and the freqquency of analysis of these 
control seunples as they are specified in the RTI SOP Manual. The 
analyst either ensures that the assayed control values are within 
the limits issued by the QA Manager or he/she takes the corrective 
actions prescribed in this Manual. Finally, he/she clearly 
documents the assayed control values obtained and the corrective 
action taken. The following pages contain a copy of the form which 
the analyst completes each time a particular test is performed and 
the form is completed when there are is a problem. These completed 
forms remain attached to the worksheets containing the sample 
results associated with the control values on the forms.

v;-

13.10.5 QUALITY CONTROL DATA I

This form is completed each time a test is conducted and 
completed. It requires not only that the analyst record the assayed 
control values, but also that there be documentation of the 
acceptance limits which were in effect at the time of the analysis. 
For frequently analyzed parameters, the QA Manager issues "Quality 
Control Data I" sheets which already list the acceptance limits for 
the specified parameter. Only control values which are within the 
acceptance limits are listed on this document. Percent recoveries 
for spiked seunples which have limits set by an outside agency 
(generally either 90-110% or 75-125%) are NOT included on the 
"Quality Control Data I" sheet; these percent recoveries are listed 
on the worksheet itself.

13.10.6 QUALITY CONTROL DATA II

The analyst is required to complete this form when a control 
value is encountered which is outside of the acceptance limits. The 
control value is recorded that is outside of the acceptance limits, 
the corrective action taken is recorded, and then the acceptable 
control value recorded. If the corrective action deviates from what 
is prescribed in this QA Manual, then this form includes the 
signature of the authorized supervisor. Asd with the "Quality 
Control Data I" form, percent recoveries for spiked samples which 
have limits set by an outside agency are NOT included on the 
"Quality Control Data II" sheet; the corrective actions are 
recorded on the worksheet.
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SAMPLE

CODE OF ETHICS

C..

Each and every employee of RTI agrees to abide by the Code of 
Ethics as follows:

the employees of RTI, recognizing our responsibilities and 
obligations to promote the public welfare, and maintain honorable, 
fair and friendly relations in all business dealings, do pledge 
ourselves:

1. To always compete with fairness and honesty, seeking 
patronage on merit and service; to refrain from false, derogato^ 
reference, written, oral, or printed of competitors and their 
products, and from the circulation of harmful rumors regarding any 
competitors products, or their personal or financial reputation; 
to strive by sincere and intelligent cooperation with our 
competitors, in all lawful ways, to increase the efficiency and 
service to our clients; to base our advertising exclusively on 
merit of our own products and the value of our own service without 
false derogatory reference to the products or services of our 
competitors.

2. To be guided by a spirit of justice, honor, and fairness 
in all our relations with business organizations, realizing that 
the standard of ethics maintained in our industry will vitally 
effect the standard observed in associated industries to encourage 
the adoption by them of similar codes as guides to govern their 
practices in their trades.

3. To represent our products and services truthfully in 
advertising, labelling and branding; avoiding therein all false or 
misleading statements or descriptions.

4. To avoid and actively strive to prevent all forms of 
commercial bribery or corruption by the employees of RTI, vendors 
and clients, and by the industry in general; and to this end we 
pledge our support to enforcement of locating and prosecuting 
individuals guilty of such practices.

5. To adhere faithfully to the rules of conduct herein set 
forth and to assist fellow employees in doing likewise, believing 
the Golden Rule is the only true guide to conduct in the relations 
£unong people.

6. To preserve, and ensure that all raw data, information and 
knowledge generated by RTI for a paying client will be the property 
of that client only, and under NO circumstance will it be released 
from the files and confines of RTI. It is the ethical and 
professional responsibility of each employee to maintain the 
confidentiality of all such matters.
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7. To produce, present and report all findings with utmost 

honesty and professionalism, without any bias or favoritism of any 
kind.

8. To adhere to the procedures and methodologies outlined for 
Quality Assurance of data generated at RTI, and to commit to the 
complete and thorough resolution of challenges to data produced.

9. Any violation of this Code shall be referred by the General 
Manager of RTI to the Executive Vice President of Detrex 
Corporation for consideration and action; and the outcome of which 
will be considered acceptable to all concerned as the final 
verdict.

SIGNED:

Jerry Singh Deanna Steckert

Jim Goodrich

S
Norm Frank

Deborah Clary Dick Korastinsky

Lily SanAugustin Luanne Robbins

Joseph Terrell Rene Etter

Steve Dudzinski Richard Mercer

John Colado Greg Ptashnik
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Date

SIGNATURE STATEMENT 
RTI PERSONNEL

Date of Last Revision

I have read and understand the policies and procedures described 
in the latest revision of the RTI Quality Assurance Manual. I 
agree to comply with the procedures as written^ and will inform 
the RTI Quality Management of any deviations from these procedures, 
and take personal responsibility in seeing that procedures are up 
to date.

RTI Ouaji^ity yianaoemant Team*
General Manager
Business Manager____________
Health & Safety Coordinator, 
Technical Director______

General Staff
Supervisor, Chemistry, 
Supervisor, Materials'
Supervisor, Surface Analysxs, 
Supervisor, Process,
Group Leader, GC-GC/MS
Chemist, GC-GC/MS_____ ^
Chemist ICP 
Technician, ICP
Technician, Organxc Prep.__
Technician, Inorganic Prep., 
Technician, Process
Technician, Metallography,

Note: The date on this page should match the date of the last
revision.
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^SEARCH technologies INTERNATIONAL

Purchase Order No.

Submitted by: COMPANY 

STREET 

CITY 

CONTACT

Sample Origin:COMPANY

CITY __

Bill To: ______________

ANALYTICAL ORDER FORM 

______________  Date: __

PHONE

ZIP

STATE ZIP

PRIORITY: Routine Rush
Results Needed By: Date

SAMPLE IDENTIFICATION _____________

SAMPLE DESCRIPTION ________________

Hot Rush 

Time ____

SAMPLE PHYSICAL STATE ( Circle One )
Aqueous Oil & Organic Liquid Sludge Solid

ANALYTICAL WORK REQUESTED .

Multiphase

==========sss=sss=ss=s=ssss==ss=ss=s==ssss=s=ss=ss==s==s==ssssss=ss=ss:
For RTI Use Only

CHAIN OF CUSTODY

^ .bmitted By

Relinquished To 

LABNO ___________

Date&Time 

Date&Time 

__  ST ____
31628 GLENDALE AVENUE • UVONIA. Ml 48150 • (313) 422-8000 • FAX (313) 422-5342



LAB NORK ORDER

Lab #

Submitting Company; 
Submitting Person: 
Submitting For:
Total # of Scunple (s) :

Description of Seunple (s):

Date Sampled:
Work To Be Perforaed:

Date Time:“

ustomer Sample ID:

Seunple (s) Stored At:

Dept. Assigned To; Chemist Assigned I’d:

Priority: Routine pH- ASAP tm Immediate

Special Instructions:_____________________________________

Instrument Used: 

Test Results:

QA/QC Data

Instrument Used:_________
Calibration Standard Used:^ 
QC Seunple Led) ID #:_______

Remarks:

Received Completed Reported
Date
Time

Tota; . Cost: Scunple Stored At: Tech Initials:

Remarks:
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DISCREPENT IKSTRUMENT/EQUIPMENT

Returned CalibrRemove dOutsideDate of 
Malfunction

RepairsItem fromSource
ServiceServiceSite?

R T I 

DISCREPENT n~STRUMENT /EQUIPMENT -
I 

Item Date of Repairs Outside Removed Returned Calibr ? 
Malfunction 0[\ Source from to 

Site? Service Service 
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CERTIFICATION AND CALIBRATION LOG

ITEM DATE OF 
CERT.

DATE OF 
NEXT CERT.

OUT OF 
SERVICE

REASON

iTH
?ocnj^r6c. i/f4 /fv^

\yli4lM
7/<'/)/y MO £, /i

ê
r.rn. jVio.

i)-rr*c /F/ ----------------------------------------------------------------

■»t 1 S' -

OL \ Perf?.z

CiFftLinVir?.
ttSi-^Arod' c/r /f/

?r
\

•

31626 GLENDALE AVENUE • LIVONIA, iV)l 46160 • (313) 422-6000 • FAX Cals') 422-6342



RESEARCH TECHNOLOGIES
ITEM

INTERNATIONAL

, . DATE REMOVED FROM SERVICE
REASON FOR REMOVAL

SERVICED BY
RETURNED TO SERVICE

INITIALS

RESEARCH TECHNOLOGIES INTERNATIONAL 

ITEM
DATE REMOVED FROM SERVICE 

REASON FOR REMOVAL

SERVICED BY
RETURNED TO SERVICE

INITIALS

SN



CaClSzatla/z Ceztl/lccate
] 13 lo certify that the follcTring Material Test Machine has been calibrated In 
ordanoe irith ASTM E4 k MIL-STD-45(>l>fci ¥iliiin a tolerance cf i S cf acUi&i Readings.

Location: rti
2539S Cspitol

Mannfacturcr; Baldwin 
Model: Southwarl: BO,000 lbs.

Redford, Michigan 43239
ATTN: Nr. Nortii Frank

ssssssssssass;

anpe: 60,ooo its.
1SSSS8588SBSSSSSSSSSS

1 Div.« 50 lbs.

Serial No.:_ 
Transducer:' 
Clearance: *

SS8SS8SS8SSSS

37525

.027^
SS8SSSSSSSSSSSSSSS

endings
(lbs.)

Applied
Initial Load

Final
Error

lbs.
lEinaij

3,000 u 5,934 - 13 -.27
10,000 N 10,009 + 9 + .09
20,000 A 19,995 - 5 -.03
30,000 B 30,005 + 5 + .02
40,000 L 40,0-35 + 35 + .09
50.000 E .50,101 + 101 + .20
30,000 30,233 +233 + . 44

inge: 1 Div.=
eadings 
(lbs,) AppliedInUial Load

Final
Error 

lbs.
lEinal)

jt

c

Headings 
(lbs,) Applied

Initial
Load 

. Final
Error

lbs.
300 u 601 + 1 + .17

1,000 N 997 - 3 - .30
2,000 A 1 ,992 - 3 - .40
3,000 B 3,001 + 1 + .03
4,000 L 4,016 + 13

0+

5,000 E 5,043 +43 + .92
3,000 3,030 +30 + 1 .00

Headings 
fibs. I

Applied
Initial

Load
Final

Error
lbs.

fFinal)%

quipment used as Standards: Load Cellsjx] Standard feichlsf 1
aiiufacturer

Serial
No.

Capacity fibs. MBS Traceabilitr under:
Calibration

Date;
Recall bra lion 

Date:
TRAINSENSE S70S16A 10,000 SJT.01/103953 11/3/S3 11/3/90
l-RAINSEMSE S70S16.C 150,000 SJT.01/104310 11/3/SS 11/3/90

G. D. Testing Corn.P. 0. Box 38l
Neir Hudson, Hi. 4eii>5

Temp; 72 Deg. F.
Date: 3/20/90 -
Due: Auaust 1991

^epnce Engineer



DATE 4/3.iTho
! TESTER 3T[--^Q

OCKS USED 60 4 CS o AC)
I - INITIAL READINGS 
F « FINAL READINGS

COMPANY

KnZ5~9f^ (2A4/7Zf

BLOCK TESTS
(ERROR FROM MEAN VALUE) BLOCK

1 ?r.r
1 -.S'' -.5'

\
L

1 ------- ;
1

F -,5 -2-. -.7 F o o
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' -.9

?orTi'V.Y
1
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2
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3 4 1 1 1
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2

DOP

3 4

•
• 1

F

1 1
1

F

-

1

F

i

1

F 1

*• Ti !

F

TESTS
(ERROR FROM MEAN VALUE)
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JOB DESCRIPTION

I. Title: Laboratory supervisor - chemistry

II. Qualifications: The position requires a minimum of a
B. S. deirree in chemistry from an accredited collegre or
or university and eigrht years experience. A post-graduate
degree will account for two to four years experience.

III. Duties:

A. Equipment and training.

1. Maintain and monitor the operation of gas 
chromatographs, GC/MS, purge -and trap and other 
analytical equipment.

2. Train technicians and chemists in the operation of 
of analytical instrumentation, monitor calibration, 
data collection and reporting.

3. Train and monitor technicians in the use of 
ancillary equipment which includes analytical 
balances, rotary vacuum evaporator, coulometric 
water titrator and acid/base titrations.

B* Special contract research projects.

1. Develop protocol for special contract research 
projects.

2. Order materials for special projects.

3. Set up equipment for project.

4. Train technicians and/or chemists in project 
procedure.

5. Monitor data collection and recording.

6. Analyze data and write reports.

C. Interaction with clients.

1. Discuss the project with the client to determine 
what information is required by the client.



2. All data generated for a client is the sole property
< of that client and shall not be discussed with any

other client or any person outside of Research Tech
nologies International.

3. Update the client with the status of the project if 
if the project extends beyond the anticipated date 
of completion.

4. The above procedures will be followed for individual 
samples for analysis and for special contract 
research projects.

D. Billing

1. All samples and special projects must be lossed into 
the computer as received.

2. The amounts for the analysis of each sample must be 
entered into the computer daily.

3. The amounts for special projects will be billed 
monthly or as determined by the director.

F. Analysis /

1. Determine that chemists and technicians are following
the proper specified protocols and special contract 
research project protocol.

2. Develop new procedures as they become necessary and 
have them approved by the director.

3. Determine that all data generated are accompanied by 
quality control checks to assure precision and ac
curacy and maintain the required SPC charts.

4. Special procedures will be discussed with the 
director before implementation.

5. Portions of the projects will be deleerated to 
appropriate technicians and chemists as necessary 
for efficient operation.

6. All raw data and notes will be filed with the report
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Lab #: 91-5844A Logged In: 07/03/91
Date: 07/22/91 
Time: 10:55

Submitter: 
^Representative: 
Submitted For:

# o£ Sample(s):

Ron Hritzkowin, Manager, Gold 
Ron Hritzkowin SAMPLE

Customer Sample ID:

Description of Sample(s): REJECT FROM, SYSTECH 7/2

Date Sampled: / / S£unple(s) Stored At:

---------------- ---------------------Work To Be Performed------------

DETERMINE CHLORINE (TOTAL) CONTENT. (per P.O. 9295)

Dept. Assigned To:

Priority- (Check One): 

Special Instructions:

___ Chemist: RE

Routine ASAP

i-

Immediate

Test Results

Instrximent: 

Remarks:

------------  QA/QC Data

Calib. Std.: QC Sample ID #:

Received
Date:

Time;

Total Cost: $

-■ ’.omments: ___

Completed

Seunple Stored At:

Reported

Tech.
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TEST EQUIPMENT CONTROL BOOK 

INSTRUMENT NAME; SAofc>g<g_- iSgUT

Model/Cat. No.'feUeMLtr^ I :lS'i 
Serial No. -2.12

Date Purchased JOiJg. fcl. <v\».-r-cov:>
Date into Service Jo.je.

Room Location H

Instrument Function o F* MATfeg t At-S
i^siKic'^ 60 and iZQgitgcr PftA=v_«^ V-

Calibration Procedure g

Maintenance Program/Schedule fVt L^Ar5 > £.1/1^^ (? HiS-
'"^euouvs 5ik4-- 'Tv



research technologies international

ASSESSMEl'TT CHECKLIST

SURVEY SUMMARY

YES NO INC \ YES NO INC
QUALITY SYSTEM SAMPLE CONTROL
FINAL REPORTS CALIBRATION PROGRAM
VERIFICATION PROGRAM EQUIPMENT
STANDARD PROCEDURES TRAINING PROGRAM ,TEST PROCEDURES TEST AREA ENVIRONMENT
AUDIT PROGRAM EQUIPMENT LIST
SUB-CONTRACTOR CONTROL

COMMENTS:

SUPPLIER REPRESENTATIVE(S) SIGNATURESn-|TLE

SUPPLIER NAME; DATE:
SUPPLIER CODE: APPROVED
DIVISION: C/APVL
ADDRESS: REJECTED

[phone NUMBER:(



OIJALITV SVyrEM YES NO INC

1. Quality Manual a Basis Tor System
2. Manual Readily Available
3. Manual Reviewed and Updated Regularly

SAMPLE CONTROL

1.
2.
3.
4.

5.
6.
7.
8.

Samples Logged In 
Traceable Numbering System 
Samples Identifled upon Receipt 
Laboratory Worksheets Completed:
a) Sample Description
b) Tests Required
c) Spccincations to be Utilized
Organized Receiving Area 
Adequate Sample Storage 
Sample Retention System
Report Retention and Filing System

YES NO INC

FINAL REPORTS YES NO INC

1. Full Sample Description
a) Part Number, if Applicable
b) Quantity of Samples Provided

2. Specifications Given:
a) Include Revision Date

3. All Data Given
4. Requirements Given
5. Signed and Dated
6. Pages Numbered
7. Each Page Marked with Unique Identification

Number.
8. Identification of Laboratory
9. Identification of Client

10. No Corrections or Additions
11. States Deviations to Test Methods



rAr.inRATTON program YES NO INC

1.
2.
3.
4.

5.
6.

7.
8. 
9.

System to Control Calibrations 
All Calibration Tags in Place 
Traceable Standards 
Certiflcations Adequate:
a) Before and After Data
b) Tolerances
c) Traceability of Standards
d) Calibration Procedure Referenced 
All Calibrations Current
Performed Corrective Action:
a) Out of Calibration Condition
b) Missed Calibrations 
Retention Area
Written Procedures for In-house Calls 
Adequate Record Retention

VERIFICATION PROGRAM YES NO INC

1. For all Items, Where Applicable
2. All Items Documented/Retained
3. Data Reviewed Regularly
4. Qualification Program Established

EOUIPMENT YES NO INC

1. Maintenance Procedures Available
2. Maintenance Program Developed
3. Maintenance Followed
4. Maintenance Documented/Retained
5. Equipment Manuals Available

PAGE (2 of 5



STANDARD PROCFT)iniF.S YES NO INC

1.

2.
3.
4.
5.
6.
7.
8. 
9.

Materials & Process Standards
a) On the Update System
b) Posted Promptly 
Applicable ASTM Standards 
SAE Handbooks
Other Applicable Standards 
System for Control of Updates 
System for Control of "Copies"
System to Make Personnel Aware of Revisions
Accessible to Entire Staff
Regular Review Process Documented

TRAINING PRQOIIAM YES NO INC

1. Defined Training Program
2. Designed to Maintain Skills & Competence
3. All Training Documented/Retained
4. Review Program in Place

j-

PAGE 3 Of 5



TFST PROCEDURES YES NO INC

1. For all Testing
2. Follow Standard Procedure, if applicable 

a) Referenced with Revision dates
3. Common Format
4. Organized & Readily Available
5. Regular Reviewed and Updated
6. Proficiency Test

TEST AREA ENVIRONMENT YES NO INC

1. Adequate Housekeeping
2. Proper Environment Controls

AUDIT PROGRAM YES NO INC

1. Documentation
\

2. Frequencies Met
3. Correction of Deficiencies

PAGE 4 of 5



EOUIPMENTLIST YES NO INC

1.
2.

Current
Accurate

M) SUB-CONTRACTOR CONTROL YES NO INfc

Regularly Reviewed.

PAGE 5 0 f 5
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REPORT OF ANALYTICAL SERVICES

SOUTH LYON, Ml 48178

Attn; Marcia Fournier

PART/SAMPLE IDENTIFICATION:

2 H2S04 SAMPLES.
HIGH IRON & LOW IRON.

Report Dale: 

Lab Number:

Customer P.O. f

Customer Invoice i_ 

Customer File i

06/19/91

91-5702A

13976

TEST RECORDS:
\

'Received; 06/11/91 Sample Prep. Completed; 06/19/91 Test Completed; 

WORK REQUESTED/PERFORMED:

CHROMIUM LEVELS.

THE RESULTS OF ALL TESTS and/or ANALYSES REQUESTED ARE REPORTED ON THE PAGES WHICH FOUOW. 

Number of pages Including this pageg•

APPROVED: ANALYSTS:

. data and inlormation preaented herein, while not guaranteed, are to the beet ol our knowledge accurate and 
.io warranty or guarantee implied or expreaaed is made regarding these analytical results, since securing and properly 
preserving representative samples and since the sample custody chain are beyond RTl control. The results provided by 
RTl are not intended to suggest product merchantability. The results also are not intended for use in Infringement 
of any existing patent and RTl assumes no liability or responsibility for any such infringement.

Cl PMDAi c A\/CMiiP . I i\/nMi4 /ifliRPi . /no.Bnnn . CAY /m.KT/n
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CONFIDENTIAL REPORT OF EVALUATION

Submitted by : Marcia Fournier 

Customer/Client :

Part/Sample Identification ; 2 liquid Sam
6/10, 6/10

Object : chrome levels per 13976

Results and Discussion :

Lab. No. : 91-5702A 

Report Date : 06/19/91

ppm.

The submitted Scunples were analyzed by Inductively Coupled Plasma 
ssion Spectroscopy (I.C.P.). The results are as follows in

Sample I.D.

High Iron 
Low Iron

Chromium Content 
==============£===

5490
6240

V.
Luanne Robbins, 
Laboratory Technician SA'

tribution :
, Deanna Steckert, Marcia Fournier

31628 GLENDALE AVENUE • UVONIA,,MI 48150 • (313) 422-8000 • FAX (313) 422-5342



RTI QUALITY ASSURANCE MANUAL REGISTRATION
Date
I ssued

Serial
Number

ISSUED TO
Company Address Returned

6. 001 A/^srs/s. cofi^y'

1-S-SI 002 CMflySLett

i-/Z- 9/ 003
004
005
006
0 07
008
009
010
Oil
012
013 •

• 014
015

016

,017
018
019
020
021
022
023

024

025

026
027

0 28
029
030 '



RTI FORMAL TRAINING REGISTRY

Date

Location_ 

Topic____

Period

Instructor(s)

Attendees:
Ncune Initials

.

REMARKS

Instructor(s) Signature_
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- •; r
, an TESTING CORP.

(313) 486-2910

Date.
. Serviced & Calibrated 

Expires
Certified.
By.
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RTI STAFF TRAINING REGISTRY

Date; Fr._ 

Topic____

Location

Instructor(s)

Attendee{s): 

Name Initials

REMARKS:



Y

-IKiStJi ^ ^/^ocs 337o3-o?i- eff/"
L.O CATtOKl g.ALtPwgJOrVONi FCJSQ . ,^il5.£2isJsi=Sd«!

STCi. upTs (. i" (0 <;w».

“DpcniTTECk t ^: O. «i t«x.
C.AL . 'SOO^Ce • ^ KtfWa^ - coX. VtasJis. (,r,(oc,!^
(J ftS TTQjVCEA-ftLe. *?

CM..
^ft-re

mtxT c/^c, 
O^X«

AccepT/
F>.€JCCT

U<%ST,C/1U.| 
c.eMA4e»o‘rs. eTc.

^iqU-oPF

or

C
>o ru^

r<j«?rt? /c<atj>P.OuJc<u Mo ^IlUao QmaIajju^ sA/
L-Ocat«oM ^ g-Au.ftgtfnoo Qwyvua.1

USeD : ^c.oc.K ^ g-S"S-a^ frS7W-<=^S«4/Mu.srO<*:>^^^<^ 

'D6.'|»i\t\oij(s^ peRMiTreD :__^ "1.0 JA

■ TT2. ACLEA ALg ? f J g/f



TECHNICAL COMPLAINT
T.C.No.

INFORMATION
(A) Date Received 
(C) Client,

By Whom,

(D) Subject____________________
(E) Has this occurred before? If "Yes" when?

(F) Was the client satisfied with resolution of complaint? 
 If "No", why?

RESEARCH
(G) If there was a prior complaint, is there a T.C.?_

If "Yes", what was the number?
(H) Is this a repeat of a prior complaint?
(I) Is this a QA related problem?
(J) Was the valid complaint a result of incomplete, improper.

or insufficient QA or QC 
corrective action was taken?

action? If "Yes", what

CORRECTIVE ACTION
(K) As determined by the QA Teeun, is the valid complaint 

regarding the accuracy of the results given the client?
Otherwise?_____  If "Yes" what corrective action was taken?

Check-list:
bench log___ Spike,
SPC___  Calibration'
to Report,

Surrogate___ Duplicate___  Blank___
Verification Data Xfer from Work Order

(L)
If

All
"No"

segments of the QA program were in order?, 
, were they corrected____ By whom?]

VALIDATION
The corrective action has been taken where deemed necesseury 

and/or appropriate to the complaint.

Q.A. Manager General Manager



OUT OF CALIBRATION

Date
Technician_
Problem

Instr./Equip. 
Location

Assistance from Supervisor?, 
Problem solved?
How?

Was instr./equip, recalibrated?. Is that recorded?

Assistance from outside source or Manufacturer?, 
Problem solved?
How?

Instr./equip, prblem not solved:. 
Service called for?
Instr./equip. Red Tagged?,
Instr./equip, repaired on (date)
Instr./equip, calibrated on (date)______
Instr./e(^ip. returned to service (date). 
Calibration sticker affixed

VALIDATION:

Technician Dep't. Supv.

Q.A. Manager



o RECORDS RETENTION

RECORD Where
Maintained

Retention
Period

Who is 
Responsible

Test Reports 9.4 9.4 9.4
Calibration Certs. 5.3.1 5.3.1 5.3.1
Verification

Records 5.3.5 5.3.5 5.3.5

Employee Training 4.5.2 4.5.2 4.5.2
Testing Documents 7.2 7.2 7.2
Instr./Equip. Mainten
ance Records

5.2.1 5.2.4
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STATE OF MICHIGAN
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COMMISSION
LARRY DEVUYST 

UL EISELE 
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JAMES P. HILL 
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DEPARTMENT OF NATURAL RESOURCES
Stevens T. Mason Building, P O. Box 30028, Lansing, Ml 48909 

ROLAND HARMES, Director

June 30, 1992

Mr. Bill Moore
Corporate Engineering & Risk Management 
Detrex Corporation 
P.O. Box 5111
Southfield, Michigan 48086-5111 

Dear Mr. Moore:

SUBJECT: Act 64 Operating License; MID 092 605 972
Detrex Corporation
Solvents and Environmental Services Division

The Michigan Department of Natural Resources (Department) has 
completed its review of Detrex Corporation, Solvents and 
Environmental Services Division's (Detrex), hazardous waste 
storage facility operating license application, submitted pursuant 
to 1979 P.A. 64, as amended, Michigan's Hazardous Waste Management 
Act (Act 64). Based on that review and the results of the public 
hearing held on May 21, 1992, the Department has issued an Act 64 
operating license to Detrex. The Act 64 operating license 
application review and the public participation procedures were 
conducted in accordance with Act 64.

A copy of the Act 64 operating license, the Notice of Final 
Decision, and the Responsiveness Summary are enclosed. If you 
have any questions or comments, please contact Ms. Ronda L. Hall, 
Environmental Engineer, Waste Management Division, at telephone 
number 517-373-9548.

Sincerely,

Enclosures 
cc: Senator Jackie Vaughn III

jresentative Teola Hunter

Roland Harmesl 0
Director
517-373-2329

Q

Rep
ir. Rich Traub/Ms. Shari Kolak, U.S. EPA 
Mr. Dennis Drake, DNR 
Mr. Ken Burda, DNR 
Ms. De Montgomery, DNR 
Mr. Steve Buda, DNR 
Ms. Ronda L. Hall, DNR 
Mr. Don Mbamah, DNR 
Operating License File

U.S, EPA. RK'OM

R 1026 
2/92
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NOTICE OF FINAL DECISION 

Act 64 Operating License 

Detrex Corporation
Solvents and Environmental Services Division

MID 091 605 972

The Michigan Department of Natural Resources (MDNR) issued a 
hazardous waste management facility operating license to Detrex 
Corporation, Solvents and Environmental Division (Detrex), 
pursuant to 1979 P.A. 64, as amended, Michigan's Hazardous Waste 
Management Act (Act 64). The Act 64 operating license was issued 
on June 29, 1992, and allows Detrex to continue to operate a 
hazardous waste storage facility at 12886 Eaton Avenue in Detroit, 
Michigan. Detrex also received a federal permit issued by the 
U.s. Environmental Protection Agency (U.S. EPA), pursuant to the 
Hazardous and Solid Waste Amendments (HSWA) to the Resource 
Conservation and Recovery Act (RCRA). The HSWA permit became 
effective June 29, 1992. Both the Act 64 operating license and 
the HSWA permit will expire five years from the date .of issuance.

The final Act 64 operating license and HSWA permit may be reviewed 
at the MDNR, Waste Management Division Office, located on the 
first floor of the John Hannah Building in Lansing, Michigan 
(contact Ms. Ronda L. Hall at 517-373-9548), and at the MDNR 
Southeast Michigan District Office, located at 38980 Seven Mile 
Road in Livonia, Michigan (contact Mr. Don Mbamah at 
313-953-0241).

A copy of the license may be obtained, for the cost of
reproduction, JDy contacting Ms. Jan Adams at 517-373-9875. __
Questions or comments concerning Detrex's Act 64 operatihg license 
should be directed to Ms. Ronda L. Hall at 517-373-9548.



RESPONSIVENESS SUMMARY 

Draft Act 64 Operating License 

Detrex Corporation
Solvents and Environmental Services Division

MID 091 605 972

On May 21, 1992, a public hearing was held to receive comments 
concerning the draft Act 64 operating license to be issued to 
Detrex Corporation, Solvents and Environmental Services Division, 
pursuant to 1979 P.A. 64, as amended, Michigan's Hazardous Waste 
Management Act (Act 64). Comments regarding the draft federal 
permit to be issued pursuant to 1976 42 U.S.C. 6901, as amended, 
the Resource Conservation and Recovery Act (RCRA) were also 
accepted. The federal permit regulates facility activities over 
which the state does not yet have regulatory authority. These 
activities include corrective action for any environmental 
contamination originating from solid waste management units at the 
facility; implementation of waste minimization practices; and 
compliance with the land disposal restrictions, the toxicity 
characteristic rule, and air emissions standards established under 
RCRA.

The public hearing and public comment period were announced in the 
Detroit Free Press and the Detroit News on April 16, 1992, and on 
radio stations WJR and WWJ. The public comment period extended 
from April 16, 1992, to June 5, 1992.

In accordance with R 299.9515 of the Act 64 Administrative Rules, 
this dociiment was prepared to respond to significant comments 
submitted^ during the_public commentsperiod,_ and to describe any 
significant changes made to the draft operating license. No 
significant comments regarding the draft Act 64 operating license 
were submitted during the public comment period. The U.S. 
Environmental Protection Agency will be preparing and distributing 
a separate Responsiveness Summary for the federal permit.
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state of Michigan 
Department of Natural Resources

HAZARDOUS WASTE FACILITY 
OPERATING LICENSE

Name of Licensee: Detrex Corporation, Solvents and Environmental
Services Division

Name of Owner: Detrex Corporation

Name of Operator: Detrex Corporation, Solvents and Environmental
Services Division

Name of Titleholder of Land: Detrex Corporation

Facility Name: Detrex Corporation, Solvents and Environmental Services
Division

Facility Location: 12886 Eaton Avenue, Detroit, Michigan, 48227

EPA Identification Number: MID 091 605 972

Effective Date: June 29, 1992

Expiration Date: June 29, 1997

Authorized Activities

Pursuant to Michigan's Hazardous Waste Management Act, 1979 P.A. 64, as 
amended (Act 64), and rules promulgated thereunder by the Michigan 
Department of Natural Resources (MDNR), an operating license is issued 
to Detrex Corporation, Solvents and Environmental Services Division 
(hereafter called "the licensee") to operate a hazardous waste storage 
facility located in Detroit, Michigan, at latitude 42* 23' 50" and 
longitude 83° 10' 22". The licensee is authorized to conduct the 
following hazardous waste management activities:

Storage
X__ Container
X__ Tank
___ Waste Pile
___ Surface

Impoundment

Treatment
___ Tank
___ Surface

Impoundment
___ Incinerator

Other

Disposal
___ Injection Well
___ Landfill
___ Land Application
___ Surface

Impoundment



Applicable Regulations:

The conditions of this license were developed in accordance with the 
applicable provisions of the November 19, 1991, rules under Act 64, as 
amended:

Part 2 
Part 3 
Part 5
R 299.9601 to 

R 299.9611 
R 299.9612 
R 299.9613

R 299.9614 
R 299.9615 
R 299.9616 
R 299.9617 
R 299.9618 
R 299.9619 t< 

R 299.9622

R 299.9623 to 
R 299.9625 

R 299.9626 
R 299.9627 
Part 7 
Part 8

License Approval:

The licensee shall comply with all terms and conditions of this 
license. This license consists of the conditions contained herein 
(including those in any attachments) and the applicable regulations 
contained in R 299.9101 through R 299.11008 as specified in the 
license. Applicable rules are those which are in effect on the date of 
issuance of this license.

This license is based on the information submitted in the revised 
operating license application submitted on June 26, 1991, and any 
subseguent amendments (hereafter referred to as "the application"). 
The facility shall be constructed and/or operated as specified in the 
application. Any inaccuracies found in this information provides 
grounds for the revocation or modification of this license [see 
R 299.9519(6)] and enforcement action. The licensee shall inform the 
Director of any deviation from or changes in the information in the 
application which would affect the licensee's ability to comply with 
the applicable rules or license conditions.

This license is effective on the date of issuance and shall remain in 
effect for five years from the date of issuance, unless revoked 
(R 299.9519) or continued in effect as provided by the Michigan 
Administrative Procedures Act, 1969 P.A. 306, as amended (Act 306).

Issued this 29 day of June 1992,

1
Roland Harmes, Director
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PART I

STANDARD CONDITIONS

TERMINOLOGY

Throughout this license, "Act 64" means Michigan's Hazardous Waste 
Management Act, 1979 P.A. 64, as amended, and "rules" means the 
Administrative Rules for Act 64, as amended. The term "Waste 
Management Division" means the division within the Michigan 
Department of Natural Resources (MDNR) responsible for 
administering Act 64, as amended, and its rules. Throughout this 
license, "Director" means the Director of the Department of 
Natural Resources.

B. EFFECT OF LICENSE

Any treatment, storage, or disposal of hazardous waste not specifi
cally authorized in this license is prohibited. Issuance of this 
license does not convey property rights of any sort or any 
exclusive privilege; nor does it authorize any injury to persons 
or property, any invasion of other private rights, or any 
infringement of federal, state, or local law or regulations; nor 
does it obviate the necessity of obtaining such permits or 
approvals from other units of government as may be required by 
law. Compliance with the terms of this license does not 
constitute a warranty or representation of any kind by the MDNR, 
or a defense to any order issued or any action brought under 
Act 64, Section 106(a) of the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) [42 USC 
9606(a)], or any other statutory or common law authority providing 
for the protection of the public health, welfare, or safety, or 
the environment. Each attachment to this license is a part of, 
and is incorporated into, this license and is deemed an 
enforceable part of the license.

C. LICENSE ACTIONS

The filing of a request for a license modification or revocation, 
or the notification of planned changes or anticipated 
noncompliance on the part of the licensee does not stay the 
applicability or enforceability of any license condition.

D. SEVERABILITY
The provisions of this license are severable, and if any provision 
of this license, or the application of any provision of this 
license to any circumstance, is held invalid, the application of 
such provision to other circumstances and the remainder of this 
license shall not be affected thereby.
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E. DUTIES AND REQUIREMENTS

1. Duty "to Comply.

(a) The licensee shall comply with Act 64, its rules and all 
conditions of this license.

(b) Any license noncompliance constitutes a violation of 
Act 64 and is grounds for enforcement action, license 
revocation, license modification, or denial of a license 
renewal application.

2. Duty to Reapply. If the licensee wishes to continue an 
activity allowed by this license after the expiration date of 
this license, the licensee shall submit a complete 
application for a new license to the Chief of the Waste 
Management Division at least 180 days before this license 
expires.

3. License Expiration. To the extent consistent with
Section 91(2) of Act 306, MCL 24.291(2), this license and all 
conditions herein will remain in effect beyond the license 
expiration date if the licensee has submitted a timely, 
complete application and, through no fault of the licensee, 
the Director has not issued a new license.

4. Need to Halt or Reduce Activity Not a Defense. It shall not 
be a defense for the licensee in an enforcement action that 
it would have been necessary to halt or reduce the licensed 
activity in order to maintain compliance with the conditions 
of this license.

5. Duty to Mitigate.

(a) The licensee shall take all steps necessary to prevent 
and to correct any threat to, or impact on, the 
environment or human health, welfare, or safety 
resulting from, or that may result from, compliance or 
noncompliance with any condition in this license.

(b) Upon notification from the Director or his or her 
designee that an activity at the facility may present an 
imminent and substantial endangerment to human health or 
the environment, the licensee shall immediately halt 
such activity and conduct other activities as required 
by the Director to eliminate said endangerment. The 
licensee shall not resvime the halted activity without 
the prior written approval from the Director.
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Proper Operation and Maintenance. The licensee shall at all 
tines properly operate and maintain all facilities and 
related appurtenances which are installed or used by the 
licensee to achieve compliance with the conditions of this 
license. Proper operation and maintenance includes: 
effective performance, adequate funding, adequate operator 
staffing and training, and adecpiate laboratory and process 
controls (including appropriate quality assurance 
procedures). This provision requires the operation of back
up or auxiliary facilities or similar systems only when 
necessary to achieve compliance with the conditions of the 
license.

Duty to Provide Information.

(a) The licensee shall furnish to the Director, or any 
authorized representative, including, but not limited 
to, a contractor, within a reasonable time, any 
information that the Director or the authorized 
representative may request to determine;

(i) Whether the management of hazardous waste may
present an imminent and substantial hazard to the 
health of persons or to the natural resources, or 
is endangering or causing danger to public health 
or the environment;

(ii) Whether cause exists for an enforcement action,
license revocation, license modification, denial of 
a license renewal application, or to determine 
compliance with this license.

(b) The licensee shall also furnish to the Director, or any 
authorized representative, upon request, copies of any 
record required to be kept by this license.

8. Inspection and Entry. The licensee shall allow the Director, 
or any authorized representative, including, but not limited 
to, a contractor, upon the presentation of credentials and 
other documents as may be rec[uired by law, to:

(a) Enter at reasonable times upon the licensee's facility 
and any other locations where records are required to be 
kept under the conditions of this license;

(b) Have access to and receive copies of, at reasonable 
times, any record required to be kept under the 
conditions of this license;
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(c) Inspect at reasonable times any facilities, equipment 
(including monitoring and control equipment), practices, 
or operations regulated or required under this license; 
and

(d) Sample or monitor, at reasonable times, any substances 
or parameters at any location for the purpose of 
determining:

(i) Whether the management of hazardous waste may
present an imminent and substantial hazard to the 
health of persons or to the natural resources, or 
is endangering or causing danger to public health 
or the environment;

(ii) Whether cause exists for an enforcement action,
license revocation, license modification, denial of 
a license renewal application, or to determine 
compliance with this license.

If samples are taken for analysis, duplicate 
samples and a duplicate of the analytical results 
shall be furnished to the licensee upon request.

9. Monitoring and Records.

(a) Samples and measurements taken by the licensee for the 
purpose of monitoring shall be representative of the 
monitored activity. The method used to obtain a 
representative sample of the waste to be analyzed shall 
be the appropriate method from Appendix I of 40 CFR Part 
261. Laboratory methods used by the licensee shall be 
those specified in Test Methods for Evaluating Solid 
Waste: Physical/Chemical Methods SW-846 ^1986) or an 
ec^ivalent method included in any attachment to this 
license. Alternate methods for obtaining a 
representative sample or for alternate test methods may 
be used if approved in writing by the Director.

(b) The Director reserves authority to require specific 
monitoring for hazardous wastes or hazardous waste 
constituents in addition to those rec[uirements detailed 
in this license, if the Director finds that additional 
monitoring is needed to demonstrate compliance with this 
license. Act 64, its rules, and any other applicable 
laws or rules.

The licensee shall submit the results of all 
environmental monitoring required by this license in the 
form of an Environmental Monitoring Report to the Chief
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of the Waste Management Division within 60 days of 
sample collection or within 7 days of receipt of the 
analytical results, whichever is sooner. In addition, 
the licensee shall submit results of air monitoring to 
the Wayne County Health Department, Air Pollution 
Control Division.

(d) The licensee shall provide environmental monitoring 
information or data which it generates to any person 
requesting such information or data. Such information 
or data shall be made available on the same day the 
licensee forwards this information to the Chief of the 
Waste Management Division and to the Wayne County Air 
Pollution Control Division.

(e) If the licensee conducts any additional environmental 
sampling or analysis beyond that required by this 
license, the results of such sampling or analysis shall 
be reported in accordance with Condition I.E.9.(c) of 
this license. Such increased frequency shall also be 
indicated in the Environmental Monitoring Report.

(f) The licensee shall preserve and retain all records and 
documents relating to this license, including, but not 
limited to, all monitoring information, including all 
calibration and maintenance records and all original 
strip chart recordings for continuous monitoring 
instrumentation, copies of all reports and records 
required by this license, and records of all data used 
to complete the application for this license for a 
period of at least three years from the date of the 
sample, measurement, report, or record. The licensee 
shall notify the Director, in writing, at least 90 days 
prior to the destruction of such records and dociunents, 
and, upon request by the Director, the licensee shall 
deliver all such records and documents to the Director. 
This period may be extended by the Director at any time 
and is automatically extended during the course of any 
unresolved enforcement action regarding this facility.

(g) Records of monitoring information shall specify:

(i) The dates, exact place, and times of sampling or 
measurements;

(ii) The individuals who performed the sampling or 
measurements;

(iii) The dates analyses were performed;
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(iv) The analytical techniques or methods used; and 

(v) The results of such analyses.

10. Facility Modifications. The licensee shall give notice to 
the Chief of the Waste Management Division as soon as 
possible prior to any physical modifications to the licensed 
facility. In accordance with R 299.9519, the licensee shall 
request and obtain a license amendment prior to undertaking 
any modifications to the facility. The licensee shall obtain 
a construction permit prior to expanding, enlarging, or 
altering the facility.

11. Anticipated Noncompliance. The licensee shall give advance 
notice to the Chief of the Waste Management Division as soon 
as the licensee becomes aware of any changes or activity in 
the licensed facility which may result in noncompliance with 
license requirements.

12. Transfer of License. In accordance with R 299.9522, the 
licensee shall obtain the approval of the Director, by a 
modification to the license, prior to transferring ownership 
or operation of the facility to another person. In addition, 
the licensee shall comply with the requirements of R 299.9605 
when transferring the ownership of the facility. The new 
owner/operator shall not accept hazardous waste at the 
facility unless the license modification has been issued by 
the Director.

13. Reporting of Noncompliance.

(a) The licensee shall immediately report to the Director 
any noncompliance with the license that may endanger 
human health or the environment. The licensee shall 
fulfill this reporting requirement by immediately 
contacting the Chief of the Waste Management Division at 
517-373-2730, if the noncompliance occurs during the 
period 8:00 a.m. to 5:00 p.m., Monday through Friday, 
except State holidays, or by calling the Department of 
Natural Resources Pollution Emergency Alerting System 
(PEAS) at 1-800-292-4706 during all other times. This 
report shall include the following:

(i) Information concerning the release or discharge of 
any hazardous waste or hazardous waste constituent 
which may endanger public drinking water supplies 
or the environment.

(ii) Information concerning the release or discharge of 
any hazardous waste or hazardous waste constituent.
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(iii)

or of a fire or explosion at the facility, which 
could threaten the environment or human health.

A description of the occurrence and its cause, 
including:

(A) Name, address, and telephone number of the 
owner or operator;

(B) Name, address, and telephone number of the 
facility;

(C) Date, time, and type of incident;

(D) Name and (quantity of materials involved;

(E) The extent of injuries, if any;

(F) An assessment of actual or potential hazard to 
the environment and human health where this is 
applicable; and

(G) Estimated quantity and disposition of 
recovered material that resulted from the 
incident.

(b) The licensee shall also follow-up the verbal report by 
providing a written report to the Chief of the Waste 
Management Division within five days of the time the 
licensee becomes aware of the circumstances. The 
written report shall contain all of the information in 
Condition I.E.13.(a)(iii) of this license along with a 
description of the noncompliance and its cause; the 
periods of noncompliance (including exact dates and 
times); whether the noncompliance has been corrected 
and, if not, the anticipated time it is expected to 
continue; and steps taken or planned to reduce, 
eliminate, and prevent recurrence of the noncompliance 
and when those activities occurred or will occur. The 
licensee need not comply with the five day written 
notice requirement if the Chief of the Waste Management 
Division waives the requirement and the licensee submits 
a written report containing this information within 15 
days of the time the licensee becomes aware of the 
circumstances.

14. Other Noncompliance. The licensee shall report all other 
instances of noncompliance not otherwise required to be 
reported above, at the time monitoring reports required by 
this license are submitted or within 30 days, whichever is
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sooner. The reports shall contain the information listed in 
Condition I.E.13. of this license.

15. Other Information. Whenever the licensee becomes aware that 
he/she failed to submit any relevant facts in the license 
application, or submitted incorrect information in a license 
application or in any report to the Director, the licensee 
shall promptly submit such facts or information.

16. Public Utility Notification. The licensee shall notify any 
public utility of any excavation, tunneling, or discharging 
of esplosives or demolition of buildings that may affect the 
utility's facilities in accordance with Act 53 of the Public 
Acts of 1974, MCL 460.701 to 460.718, and comply with each of 
the requirements of that Act.

F. ENVIRONMENTAL AND HUMAN HEALTH STANDARDS

The licensee shall operate the facility in a manner that will
prevent all of the following:

1. Endangerment or damage to human health, welfare, or the 
environment.

2. Violations of the federal Clean Water Act or the Michigan 
Water Resources Commission Act, 1929 P.A. 245, as amended.

3. Air emissions in violation of the federal Clean Air Act or 
the Michigan Air Pollution Act, 1965 P.A. 348, as amended.

4. Exposure of humans or the environment to harmful quantities 
of hazardous waste or hazardous waste constituents.

5. Pollution, impairment, or destruction of the natural 
resources of the state.

G. SIGNATORY REQUIREMENT

The licensee shall insure that all reports required by this 
license or other information requested by the Director are signed 
by a responsible corporate officer. A responsible corporate 
officer means (i) a president, secretary, treasurer, or vice 
president of the corporation in charge of a principal business 
function, or any other person who performs similar policy or 
decision-making functions for the corporation, or (ii) the manager 
of one or more manufacturing, production, or operating facilities 
employing more than 250 persons or having gross annual sales or 
expenditures exceeding $25 million, if authority to sign documents 
has been assigned or delegated to the manager in accordance with 
corporate procedures, or (iii) by a duly authorized representative
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of the corporation. A person is a duly authorized representative 
of the corporation only if;

1. The authorization is made in writing by a principal executive 
officer of at least the level of vice president.

2. The authorization specifies either an individual or a 
position having responsibility for overall operation of the 
regulated facility or activity.

3. The written authorization is submitted to the Director.

H. DOCUMENTS TO BE MAINTAINED AT FACILITY SITE

The licensee shall maintain at the facility, until closure is 
completed and certified by an independent registered professional 
engineer, the following documents and amendments required by this 
license:

1. Waste analysis plan.
2. Inspection schedules.
3. Personnel training documents and records.
4. Contingency plan.
5. Closure plan.
6. Cost estimate for facility closure.
7. Up-to-date closure financial assurance instrument(s).
8. Operating log.
9. Site security plan.

10. Facility engineering plans and specifications.
11. Recordkeeping procedures.
12. Up-to-date liability insurance instrument or financial test.
13. Environmental monitoring sampling and analysis plans.
14. Environmental monitoring data and statistical records.
15. Preventative procedures (personnel protection plan).
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PART II

GENERAL FACILITY CONDITIONS

A. DESIGN AND OPERATION OF FACILITY

The licensee shall maintain and operate the facility to minimize 
the possibility of a fire, explosion, or any sudden or non-sudden 
release of any hazardous waste constituents to the environment, 
including air, soil, or waters of the state which could threaten 
human health or welfare or the environment.

B. REQUIRED NOTICE

1. The licensee shall notify the Director in writing at least 
four weeks in advance of the date the licensee expects to 
receive hazardous waste from a foreign source. Notice of 
subsec[uent shipments of the same waste from the same foreign 
source in the same calendar year is not required. When 
receiving such hazardous waste, the licensee shall comply 
with applicable laws, including, but not limited to, any 
treaties or other agreements entered into between the country 
in which the foreign source is located and the United States.

2. When the licensee is to receive hazardous waste from an off
site source (except where the licensee is also the 
generator), he must inform the generator in writing that he 
has the appropriate license for, and will accept, the waste 
the generator is shipping. The licensee must keep a copy of 
this written notice as part of the operating log (see 
Condition II.J.1.).

C. GENERAL WASTE ANALYSIS

The licensee shall follow the procedures described in the attached 
waste analysis plan. Attachment 1 of this license.

D. SECURITY

The licensee shall comply with the security requirements of 
R 299.9605 and 40 CFR §264.14, which is adopted by reference in 
R 299.11003.

E. GENERAL INSPECTION REQUIREMENTS

1. The licensee shall follow the inspection schedule.
Attachment 2 of this license. The licensee shall remedy any 
deterioration or malfunction of equipment or structures which 
the inspection reveals and make these corrections on a 
schedule which ensures that the condition does not and will
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not threaten human health or welfare or the environment.
Where a hazard is imminent or has already occurred, full 
remedial action must be taken immediately, but in any event, 
full remedial action shall be taken within a reasonable time. 
The licensee shall record inspections in an inspection log or 
summary and keep these records for at least three years from 
the date of inspection. The licensee shall notify the 
Director, in writing, at least 90 days prior to the 
destruction of such records and documents, and, upon request 
by the Director, the licensee shall deliver all such records 
and documents to the Director. The records shall include:

(a) The date and time of the inspection;
(b) The name of the inspector;
(c) A notation of the observations made; and
(d) The date and nature of any repairs or other remedial 

actions.

2. The licensee shall inspect the cargo portion of each
waste-hauling vehicle to verify that it is empty of hazardous 
waste before the vehicle leaves the facility. Records of all 
such inspections shall be maintained by the licensee for a 
period of six months after the inspection was made. If an 
inspection reveals that waste remains in the vehicle, the 
licensee shall take all steps necessary to assure that the 
waste is removed from the vehicle before it leaves the 
facility. Inspection and waste removal shall be accomplished 
only in accordance with the procedures in the inspection 
schedule. Attachment 2 of this license. This inspection 
requirement shall not apply to vehicles transporting waste 
that has been rejected, or waste that is manifested to 
another hazardous waste management facility.

F. PERSONNEL TRAINING

The licensee shall conduct personnel training as required by 
Act 64 and its rules. This training program shall follow the 
attached outline. Attachment 3 of this license. The licensee 
shall maintain training documents and records as required by 
R 299.9605 and 40 CFR §264.16(d), which is adopted by reference in 
R 299.11003.

G. PREPAREDNESS AND PREVENTION
1. Required Equipment. At a minimum, the licensee shall equip 

the facility with the equipment set forth in the contingency 
plan. Attachment 4 of this license.

2. Testinq and Maintenance of Equipment. The licensee shall 
test and maintain the equipment specified in Condition
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II.G.l. of this license to assure its proper operation in 
time of emergency.

3. Access to Cowwiin-ications or Alarm System. The licensee shall 
maintain access to the communications or alarm system as 
required by R 299.9606 and 40 CFR §264.34, which is adopted 
by reference in R 299.11003.

4. Required Aisle Space. At a minimum, the licensee shall 
maintain aisle space as required by R 299.9606 and 40 CFR 
§264.35, which is adopted by reference in R 299.11003.

5. Arrangements with Emergency Response Teams. The licensee 
shall attempt to make arrangements for emergency services 
with state and local authorities as required by R 299.9606 
and 40 CFR §264.37, which is adopted by reference in
R 299.11003. If state or local officials refuse to enter 
into the preparedness and prevention arrangements with the 
licensee, the licensee must document this refusal in the 
operating log.

H. CONTINGENCY PLAN

1. Implementation of Plan. The licensee shall immediately 
implement the contingency plan. Attachment 4 of this license, 
and follow the emergency procedures described in R 299.9607 
and 40 CFR §264.56 whenever there is a fire, explosion, or 
release of hazardous waste or hazardous waste constituents 
which threatens or could threaten human health or welfare or 
the environment. The provisions of 40 CFR §264.56 are 
adopted by reference in R 299.11003.

2. Copies of Plan. The licensee shall provide copies of the 
contingency plan as required by R 299.9607 and 40 CFR 
§264.53, which is adopted by reference in R 299.11003.

3. Amendments to Plan. The licensee shall annually review and 
revise as necessary, the contingency plan, in accordance with 
R 299.9607 and 40 CFR §264.54, which is adopted by reference 
in R 299.11003. All proposed revisions to the contingency 
plan shall be submitted to the Director for approval. If 
approved, the revisions shall become part of this operating 
license.

4. Emergency Coordinator. The licensee shall comply with the
requirements of R 299.9607 and 40 CFR §264.55, concerning the 
emergency coordinator. The provisions of 40 CFR §264.55 are 
adopted by reference in R 299.11003.
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I. MANIFEST SYSTEM

1. The licensee shall comply with the manifest requirements of 
R 299.9304, R 299.9305, and R 299.9608.

J. RECORDKEEPING AND REPORTING

1. Operating Log (Record). The licensee shall maintain a 
written operating log at the facility in accordance with 
R 299.9609.

2. Biennial Report. The licensee shall comply with the biennial 
report requirements of R 299.9610.

K. CLOSURE

1. Performance Standard. The licensee shall close and partially 
close the facility in accordance with the closure plan. 
Attachment 5 of this license, R 299.9613 and 40 CFR $264,111, 
which is adopted by reference in R 299.11003, and all other 
applicable requirements of this license, and all other 
applicable laws.

2. Amendments to Closure Plan. The licensee shall amend the 
closure plan if, at any time during the active life of the 
facility, proposed changes in operation or facility design 
will affect the closure plan, increase closure costs, or 
whenever there is a change in the expected year of closure. 
The licensee shall not implement the proposed changes unless 
the amended closure plan is approved by the Director and all 
other necessary approvals have been obtained.

The licensee shall submit a proposed amended copy of the 
closure plan to the Director at the same time a license 
modification is requested.

3. Notification of Closure. The licensee shall notify the 
Director at least 45 days prior to initiating closure.

4. Time Allowed for Closure. After receiving the final volume 
of hazardous waste, the licensee shall remove from the site 
all hazardous waste in accordance with the schedule specified 
in the closure plan. Attachment 5 of this license. After 
receiving the final volume of hazardous waste, the licensee 
shall complete final closure activities in accordance with 
the schedule specified in the closure plan. Attachment 5 of 
this license.
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5. Disposal or Decontamination of Equipment. During final or 
partial closure, the licensee shall properly dispose or 
decontaminate all contaminated facility equipment, structures, 
and soil.

6. Certification of Closure. When closure or partial closure is 
complete, the licensee shall submit to the Director, within 
60 days, certification both by the owner or operator and by 
an independent registered professional engineer that the 
facility has been closed or partially closed in accordance 
with the approved closure plan.

COST ESTIMATE FOR FACILITY CLOSURE

1. The licensee's current closure cost estimate, prepared in 
accordance with R 299.9702(1) and 40 CFR §264.142(a), 
which are adopted by reference in R 299.11003, is specified 
in Attachment 6 of this license.

2. The licensee shall adjust the closure cost estimate for 
inflation within 60 days prior to the anniversary of the date 
of the establishment of the financial instrument used to 
demonstrate financial assurance as required by R 299.9702(1) 
and 40 CFR §264.142(b), which are adopted by reference in
R 299.11003. If the financial instrument used is the 
financial test, the licensee shall adjust the closure cost 
estimate for inflation within 30 days after the close of the 
firm's fiscal year. Whenever the current cost estimate 
increases to an amount greater than the current value of the 
associated financial instrument for reasons other than 
inflation, the licensee shall, within 60 days, increase the 
value of the instrximent to an amount at least equal to the 
adjusted cost estimates. Evidence of such increases must be 
submitted to the Chief of the Waste Management Division 
during the 60 day period.

3. The licensee shall revise the closure cost estimate whenever 
there is a change in the facility's closure plan, as required 
by R 299.9702(1) and 40 CFR §264.142(c), which are adopted by 
reference in R 299.11003.

4. The licensee shall keep at the facility the latest closure 
cost estimates as required by R 299.9702(1) and 40 CFR 
§264.142(d), which are adopted by reference in R 299.11003.

FINANCIAL ASSURANCE FOR FACILITY CLOSURE

1. The licensee shall provide and continuously maintain a 
closure financial assurance instrument approved by the 
Director in at least the amount of the cost estimates



MID 091 605 972 Page 15 of 28

required by Condition II.L. of this license. The licensee 
shall submit all proposed changes in financial assurance 
instruments to the Director and obtain his approval prior to 
implementation. In addition, the licensee shall maintain 
copies at the facility and shall make these documents 
available for inspection upon request from a MDNR 
representative.

2. The licensee shall provide the Chief of the Waste Management 
Division with a signed original of an approved renewal or 
replacement closure financial assurance instrument 60 days 
prior to the expiration date of the current instruments. 
Failure to provide such documentation is a violation of this 
license and shall be cause for the Director to access all 
funds provided in any financial instrument not renewed in 
accordance with this condition and to initiate revocation of 
this license.

N. LIABILITY REQUIREMENTS

The licensee shall continuously maintain liability coverage for 
sudden and accidental occurrences as required by R 299.9710, 
except as otherwise allowed by that rule.

O. INCAPACITY OF OWNERS OR OPERATORS, GUARANTORS, OR FINANCIAL 
INSTITUTIONS

1. The licensee shall notify the Director by certified mail of 
the commencement of a voluntary or involuntary proceeding 
under Title 11 (Bankruptcy), U.S. Code, naming the licensee 
as debtor, within 10 days after commencement of the 
proceeding.

2. A licensee who fulfills the requirements of Act 64 and its 
rules by obtaining a trust fund, surety bond, letter of 
credit, certificate of deposit, or insurance policy shall be 
deemed to be without the required financial assurance or 
liability coverage in the event of bankruptcy of the trustee 
or issuing institution, or a suspension or revocation of the 
authority of the trustee institution to act as trustee or of 
the institution issuing the surety bond, letter of credit, 
certificate of deposit, or insurance policy to issue such 
instruments. The licensee shall establish other financial 
assurance or liability coverage within 60 days after such an 
event.
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PART III

CONDITIONS FOR STORAGE IN CONTAINERS

A. COVERAGE OF LICENSE

1. The hazardous waste container storage area shown on Drawing 
7-3 is covered by this license. Any expansion or enlargement 
beyond the facility boundary shown on Drawings 7-1 and 7-2 or 
beyond the 8,250 gallon storage design capacity requires a 
construction permit from the Director.

2. Drawings 7-1, 7-2, 7-3, and 7-4 are incorporated into this 
license as Attachment 7.

B. WASTE IDENTIFICATION AND QUANTITY

1. The licensee may store no more than a total volume of 
8,250 gallons of the hazardous wastes listed in 
Attachment 8 in a maximum of 150 55-gallon containers, or an 
equivalent volume in other size containers, at the facility, 
subject to the terms of this license.

C. CONTAINER STORAGE TIME LIMIT

1. The licensee shall not store any container of hazardous waste 
for more than one year at the facility prior to the recycling 
of its contents on-site or shipment off-site to another 
appropriately licensed hazardous waste treatment or disposal 
facility.

2. The licensee shall maintain an accurate inventory of the 
wastes stored in containers, including the dates on which 
each container is received and either recycled on-site or 
shipped off-site to another appropriately licensed hazardous 
waste treatment or disposal facility.

D. CONDITION OF CONTAINERS
If a container holding hazardous waste is not in good condition 
(e.g., severe rusting, apparent structural defects) or if it 
begins to lea)c, the licensee shall transfer the hazardous waste 
from such container to a container that is in good condition, or 
otherwise manage the waste in compliance with the conditions of 
this license.
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E. COMPATIBILITY OF WASTE WITH CONTAINERS

The licensee shall assure that the ability of the containers to 
contain the waste is not impaired as required by R 299.9614 and 
40 CFR S264.172, which is adopted by reference in R 299.11003.

F. MANAGEMENT OF CONTAINERS

1. The licensee shall keep all containers holding hazardous 
waste closed during storage except when it is necessary to 
add or remove waste, and shall not open, handle, or store 
containers in a manner which may rupture the containers or 
cause them to leak, as required by R 299.9614 and 40 CFR 
S264.173, which is adopted by reference in R 299.11003.

2. The licensee is prohibited from storing containers of 
hazardous waste in locations at the facility other than the 
hazardous waste container storage area referenced in 
Condition III.A.l.

3. The licensee shall place containers into the hazardous waste 
container storage area only in accordance with the 
configuration shown in Drawing 7-4 in Attachment 7 of this 
license or an alternate configuration approved by the Chief 
of the Waste Management Division.

4. The licensee shall not stack containers of hazardous waste 
greater than two high.

G. CONTAINMENT

The licensee shall operate and maintain the containment system in 
accordance with the requirements of R 299.9614 and 40 CFR 
S264.175, which is adopted by reference in R 299.11003, and the 
attached plans and specifications. Attachment 7 of this license.

H. LABELING OF CONTAINERS

1. The licensee shall ensure that each container of hazardous 
waste is labeled or marked clearly with the words "Hazardous 
Waste" and the hazardous waste niimber, as required by
R 299.9614, and the date it was accepted for storage so that 
compliance with the one year storage limit can be assessed. 
The labels on each container shall be clearly visible for 
inspection.

2. The licensee shall clearly mark each container of land 
disposal restricted waste to identify its contents and the
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date it was accepted for storage, as required by R 299.9627 
and 40 CFR $268.50(a)(2)(i), which is adopted by reference in 
R 299.11003.

I. DISPOSITION OF ACCUMULATED LIQUIDS

The licensee shall remove all liquids accumulated in the 
containment system within 24 hours of detection and manage the 
liquids in accordance with the requirements of R 299.9614(1)(a) 
and 40 CFR $264.175(b)(5), which is adopted by reference in 
R 299.11003, and as specified in Attachments 4 and 9 of this 
license.
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PART IV

CONDITIONS FOR STORAGE IN TANKS

A. COVERAGE OF LICENSE

1. The hazardous waste storage tanks shown on Drawings 7-5, 7-6, 
and 7-7 are covered by this license. Any expansion or 
enlargement beyond the facility boundary shown on 
Drawings 7-1 and 7-2 or beyond the 5,500 gallon tank storage 
design capacity requires a construction permit from the 
Director.

2. Drawings 7-1, 7-2, 7-5, 7-6, and 7-7 are incorporated into 
this license as Attachment 7.

B. STORED WASTE IDENTIFICATION AND QUANTITY

1. The licensee may store no more than a total volume of
1,900 gallons in Tank 12 and 3,600 gallons in Tank 22 of the 
hazardous wastes listed in Attachment 8 in the tanks 
identified as Tanks 12 and 22 in Attachment 7, subject to the 
terms of this license.

C. DESIGN, CONTAINMENT AND ASSESSMENT OF TANK SYSTEMS

The licensee shall operate and maintain all tanks and associated 
appurtenances, including piping and secondary containment 
structures, in accordance with the applicable requirements of 
R 299.9615 and 40 CFR §264.192, §264.193, and §264.194, which are 
adopted by reference in R 299.11003, and the attached plans and 
specifications. Attachment 7 of this license.

D. GENERAL OPERATING REQUIREMENTS

1. As required by R 299.9615 and 40 CFR §264.194(a), which is 
adopted by reference in R 299.11003, the licensee shall not 
place hazardous wastes or treatment reagents in a tank system 
if they could cause the tank, its ancillary ecjuipment, or the 
containment system to rupture, leak, corrode, or otherwise 
fail.

2. The licensee shall use appropriate controls and practices to 
prevent spills and overflows from tank or containment 
systems, as required by R 299.9615 and 40 CFR §264.194(b), 
which is adopted by reference in R 299.11003, by methods 
specified in Attachment 10 of this license.
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E.

3. The licensee shall immediately remove from service any tank
system or containment system from which there has been a leak 
or spill, or which is unfit for use, and shall comply with 
the requirements of R 299.9615 and 40 CFR §264.196, which is 
adopted by reference in R 299.11003.

PROHIBITION ON STORING OR TREATING REACTIVE WASTES OR MATERIALS IN 
TANK SYSTEMS

F.

The licensee is prohibited from storing or treating reactive 
wastes or materials in tank systems at the facility.

PROHIBITION ON STORING OR TREATING INCOMPATIBLE WASTES OR 
MATERIALS

The licensee is prohibited from placing incompatible wastes in the 
same tank system or placing hazardous waste in a tank system that 
previously held an incompatible waste or material.

G. INVENTORY AND RECORDKEEPING REQUIREMENTS

1. The licensee shall maintain an accurate inventory of the 
hazardous waste stored in tanks, including the date on which 
the contents of the tank are processed.

2. The licensee shall label tanks in accordance with the 
provisions of NFPA Standard No. 704 as required by
R 299.9615(4).

3. The licensee shall clearly mark each tank containing land 
disposal restricted waste to identify its contents, the 
quantity of each hazardous waste received, and the date each 
period of accumulation begins, or record such information in 
the facility operating record, as required by R 299.9627 and 
40 CFR §268.50(a)(2)(ii), which is adopted by reference in
R 299.11003.

4. The licensee shall not store any hazardous waste in tanks for 
more than one year prior to recycle of the waste on-site or 
shipment of the waste to another appropriately licensed waste 
management facility.

H. DISPOSITION OF LIQUIDS ACCUMULATED IN CONTAINMENT SYSTEM

The licensee shall remove spilled or leaked waste and accumulated 
precipitation from the secondary containment system within 24 
hours of detection and manage the collected material in accordance 
with the requirements of R 299.9615(1) and 40 CFR §264.193(b)(4), 
which is adopted by reference in R 299.11003, and the procedures 
in Attachments 4 and 9 of this license.
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I. COMPLIANCE WITH AIR EMISSION AND WASTE MANAGEMENT REQUIREMENTS FOR 
STORAGE AND TREATMENT IN TANKS

The licensee shall comply with the applicable air emission and 
waste management requirements for hazardous waste storage and 
treatment in tanks as specified in Conditions VI.C. of this 
license.
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PART V

ENVIRONMENTAL MONITORING CONDITIONS 

A. AMBIENT AIR MONITORING PROGRAM

1. The licensee shall conduct ambient air monitoring in 
accordance with R 299.9611(2)(b) and the program specified in 
Attachment 11 of this license.

2. The licensee shall report ambient air monitoring results as 
required by Condition I.E.9.(c) of this license.
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PART VI

CONDITIONS FOR AIR EMISSIONS

B.

COVERAGE OF LICENSE

The hazardous waste management equipment and air pollution 
control equipment regulated by the Wayne County Health Department, 
Air Pollution Control Division (WCAPCD), and by this license is:

1. Hazardous Waste Storage Tank Number 12 
(WCAPCD Permit Number C-7031)

2. Hazardous Waste Storage Tank Number 22 
(WCAPCD Permit Number C-7032)

3. Carbon Adsorption System (WCAPCD Permit Number C-8644)

GENERAL CONDITIONS

1. Not more than 30 days after completion of the installation of
the equipment listed in Condition VI.A. of this license (the 
emission sources), the licensee shall apply, in writing, for 
WCAPCD Certificates of Operation. Written application shall 
be sent to: Mr. Michael Maillard, Chief, Enforcement
Services, Wayne County Department of Health, Air Pollution 
Control Division, 640 Temple Street, Suite 700, Detroit, 
Michigan 48201-2558.

2. Trial operation of the emission sources shall be allowed for 
90 days, provided such operation is in compliance with all of 
the terms and conditions contained in the WCAPCD Installation 
Permits. If a Certificate of Operation has not been issued 
for an emission source prior to the expiration of the trial 
operation period, an extension of trial operation may be 
requested of the WCAPCD Director.

3. Operation of an emission source shall permanently cease upon 
denial of the Certificate of Operation by the WCAPCD. Denial 
of a Certificate of Operation is an appealable action 
pursuant to Section 1401(A) of the Wayne County Air Pollution 
Control Ordinance, as amended.

4. The licensee shall demonstrate compliance with all WCAPCD 
regulation requirements and with all other applicable state 
and federal regulation requirements and with all general and 
special conditions of the Installation Permits prior to 
issuance of any Certificate of Operation.
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5. The licensee shall not reconstruct, alter, modify, expand, or 
relocate the emission sources unless plans, specifications, 
and an application for an Installation Permit are submitted 
to and approved by the WCAPCD.

6. No emission source shall be operated for any other purpose or 
in any other manner than that for which the WCAPCD 
Installation Permit was approved and for which a WCAPCD 
Certificate of Operation has been issued, unless otherwise 
authorized in writing by the WCAPCD. Such emission source 
shall also be maintained in a state of good repair.

7. Operation of the emission sources shall not result in the 
emission of an air contaminant which causes injurious effects 
to human health or safety, animal life, plant life of 
significant value or property, or which causes unreasonable 
interference with the comfortable enjoyment of life and 
property.

8. Operation of the emission sources shall not interfere with 
the attainment or maintenance of the air guality standard for 
any air contaminant.

9. Operation of the emission sources shall not result in 
significant deterioration of air quality.

10. The licensee shall provide notification of any abnormal 
conditions or malfunction of process or control equipment 
covered by this license, resulting in emissions in violation 
of the WCAPCD requirements or of any air permit conditions 
for more than two hours, to the Enforcement Section of the 
WCAPCD. Such notice shall be made as soon as reasonably 
possible, but not later than 9:00 a.m. of the next working 
day. The licensee shall also, within 10 days, submit to the 
WCAPCD Enforcement Section and to the Chief of the Waste 
Management Division, a written detailed report, including 
probable causes, duration of violation, remedial action 
taken, and the steps which are being undertaken to prevent a 
reoccurrence.

11. Approval of air permit applications by WCAPCD does not exempt 
the licensee from complying with any future regulations which 
may be promulgated.

12. Approval of air permits by WCAPCD does not obviate the 
necessity of obtaining such permits or approvals from other 
units of government as required by law.
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C.

13. The licensee shall notify any public utility of any 
excavation, tunneling and discharging of explosives or 
demolition of buildings which may affect said utility's 
facilities in accordance with 1974 P.A. 53, as amended, being 
sections 460.701 to 460.718 of the Michigan Compiled Laws and 
comply with each of the requirements of that Act.

14. The restrictions and conditions of the Installation Permits 
shall apply to any person or legal entity which now or shall 
hereafter own or operate the emission sources for which the 
Installation Permits are issued. Any new owner or operator 
shall immediately notify the Director of the WCAPCD 
Enforcement Section, in writing, of such change in ownership 
or principal operator status of the emission sources.

15. If the installation, reconstruction, relocation, or 
alteration of the emission sources for which WCAPCD permits 
have been approved has not commenced within, or has been 
interrupted for, 18 months, these permits shall become void 
unless otherwise authorized by the WCAPCD.

SPECIAL CONDITIONS

1. Emissions of volatile organic compounds (VOCs) from the 
solvent reclaiming process shall not exceed 0.218 pounds per 
ton of reclaimed solvent nor 2.60 pounds per hour, based on 
trichloroethylene, and based on a minimum of 95 percent 
removal of VOC from the process exhaust gases.

2. Emissions of methylene chloride from the solvent reclaiming 
process shall not exceed 0.378 pounds per ton of reclaimed 
solvent nor 4.09 pounds per hour, based on a minimum of 95 
percent removal of methylene chloride from the process 
exhaust gases.

3. Emissions of trichloroethylene from the solvent reclaiming 
process shall not exceed 0.218 pounds per ton of reclaimed 
solvent nor 2.60 pounds per hour, based on a minimum of 95 
percent removal of trichloroethylene from the process 
exhaust gases.

4. Emissions of tetrachloroethylene from the solvent reclaiming 
process shall not exceed 0.180 pounds per ton of reclaimed 
solvent nor 2.37 pounds per hour, based on a minimum of 95 
percent removal of tetrachloroethylene from the process 
exhaust gases.

5. Total combined emissions of methyl chloroform from the 
solvent reclaiming process shall not exceed 0.265 pounds per 
ton of reclaimed solvent nor 2.85 pounds per hour, based on a
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minimum of 95 percent removal of methyl chloroform from the 
process exhaust gases.

6. Emissions from this process shall not exceed 150 odor units 
per cubic foot of exhaust gas.

7. The licensee shall not process more than 46,800 gallons per 
day, or 17.1 million gallons per year, of spent halogenated 
solvents.

8. The licensee shall not reclaim more that 8.37 million gallons 
of methylene chloride as product per year.

9. The licensee shall not reclaim more than 7.89 million gallons 
of trichloroethylene as product per year.

10. The licensee shall not operate the solvent recovery process 
unless all process tanks, storage tanks, and distillation 
units are exhausted to the carbon adsorption system and the 
adsorption system is operating properly.

11. The licensee shall install and maintain equipment to indicate 
the occurrence of breakthrough in the carbon adsorption 
system.

12. Prior to the occurrence of breakthrough from the carbon bed 
in service, that bed shall be regenerated and all process 
exhaust gases directed to the other carbon bed in the 
adsorption system.

13. The licensee shall not process any materials other than those 
listed in Attachment 8 of this license without prior 
notification to, and approval by, WCAPCD.

14. The carbon adsorption system shall be exhausted unobstructed 
vertically upward from a stack with a maximum diameter of 16 
inches at an exit point not less than 50 feet above ground 
level.

15. The licensee shall comply with all applicable regulations of 
the Resource Conservation and Recovery Act, including those 
specified in 40 CFR Part 264, Subparts AA and BB, and
1979 P.A. 64, as amended.

16. The licensee shall maintain a written record of the total 
voliime of all hazardous waste shipments received by this 
facility, and quantity of each solvent species reclaimed as 
product, during the preceding 12-month period. This record 
shall be made available for inspection immediately upon 
request by WCAPCD.
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17. Stack testing shall be conducted at the licensee's expense 
and with prior approval of the WCAPCD to verify compliance 
with the emission limitations and control efficiency 
requirements specified In Conditions VI.C.1-5 and In 40 CFR 
Part 264, Subparts AA and BB. Testing shall be conducted 
within the period of trial operation as defined In Section 
401(D) of the Wayne County Air Pollution Control Ordinance, 
with a written report of the results submitted to WCAPCD 
within 60 days of completion of testing.

18. After a determination by, and written notification from, the 
WCAPCD Director that emissions from the above referenced 
equipment are causing unreasonable Interference with the 
common public right to live free from foul or noxious odors, 
the licensee shall take Immediate action to abate the source 
of odors. The licensee shall submit an abatement program for 
permanent resolution of this problem within 30 days of 
notification by the WCAPCD.
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PART VII

SCHEDULE OF COMPLIANCE

A. SCHEDULE OF COMPLIANCE CONDITIONS

The licensee shall comply with the conditions and submittal dates
as specified below.

1. Within 30 days of the effective date of this license, the 
licensee shall upgrade the unloading/loading area secondary 
containment system by repairing any expansion joints and 
cracks, installing the new dike between the unloading/loading 
area and the transfer facility as shown in Attachment 7, 
Drawings 7-1 and 7-2, and provide the unloading/loading area 
secondary containment system with a protective coating.

2. Within 30 days of completing the activities outlined in 
Condition VII.A.1 of this license, the licensee shall submit a 
written report to the Chief, Waste Management Division, which 
summarizes all of these activities.

3. Within 30 days of request by the Chief of the Waste Management 
Division, the licensee shall submit a soil monitoring plan for 
review and approval.




